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LIST  OF  DESCRIPTIONS. 


1.  The  Boot  Web  Wobm  iCrambus  zeellus,  FerHald):  larva,  p.  14;  pupa,  p.  15;  Imaffo. 
p.  15. 

2.  The  SuLPHUB  Leaf  RoLLBB  {DicfieUa  sulphureana,  Clemens):  larva,  p.  18;  pupa, 
p.  18;  imago,  p.  18. 

3.  The  Bed-Banded  Leaf  Bolleb  {Lopkoderus  triferanus.  Walk.),  p.  21. 

4.  The  CoBN  Plant  Louse  (Aphis  maidis.  Fitch):  winged  viviparous  female  [root 
forml,  p.  25;  pupaofsame.  p.  25;  wlnsrless  viviparous  female  (root  tormJ.  p.  25;  winged 
viviparous  female  [aerial  form],  p.  26;  pupa  of  same.  p.  26;  wingless  viviparous  female 
[aerial  forml.  p.  26. 

5.  Adialylusmaidaphidis,  n.  8..  p.  31. 

6.  The  Labqeb  Wheat  Stbaw  Worm  {Isosoma  grande,  Biley).  p.  95. 

7.  Eupelmus  allvnU  French:  female,  p.  37;  male,  p.  37. 

8.  Semiotellun  desU'uctor,  Say;  male.  p.  45;  female,  p.  46. 

9.  Pteromalus  pall i pes,  n.  s..  p.  46. 

10.  Pteromalus  fulvipes,  n.  s.,  p.  47. 

11.  Teirasiichus  carinatus,  n.  s.,  p.  48. 

12.  The  Wheat  MiDOE  (C«eiefotni/ta  tritici,  Kirby,):  egg.  p.  51;  larva,  p.  51;  pupa.  p. 
52;  imago,  p.  52. 

13.  The  Gbass  Wobm  ob  Fall  Abmt  Wobm  (Laphygma  fi'ugiperda,  Guen.):  larva,  p. 
59;  pupa,  p.  59;  imago,  p.  58. 

14.  Exorista  in/estans,  n.  s.,  Williston:  female,  p.  65;  male.  p.  65. 

15.  Cicadula  nigrifrons,  n.  s..  p.  67. 

16.  Cicadula  quadrilineatUr. ,  n.  s.,  p.  68. 

17.  T;£E  80BOHUM  Bark  Louse  (Coccus  sorghiellus,  n.  s.),  p.  71. 

18.  The  Cloveb  Babk  Louse  (Coccus  trifoUi,  n.  s.),  p  72. 

19.  Bn/ohiapralenS'S,  n.  s.,  Garman.  p.  73. 

20.  Bryohia  pallida,  n.  s.,  Garman.  p.  74. 

21.  The  Tarnished  Plant  Bua  {Lygus  UneoJaris,  Beau  v.):  egg,  p.  79. 

22.  Phytopiis  vitis,  Landois,  p.  86. 

23.  The  Blackbebbt  Leaf  Mines  (Af<f<a2{u8 /'u6i,  gen.  et  sp.  nov.):  genus,  p.  87;  spe- 
cies, p.  87;  imago,  p.  87;  larva,  p.  87. 

24.  Purr }iia  umbra,  Hubn.:  larva,  p.  89;  pupa.  p.  89;  imago,  p.  89. 

25.  The  Baspb EBB Y  Plume  Moth  (Oxyptilus  delavaricus,  Zeller):  larva,  p.  91;  pa 
p.  91;  imago,  p.  92. 

26.  The  Speckled  Cutworm  (Agrotia  c-nigrum,  L.):  larva,  p.  93;  pupa.  p.  94. 

27.  Biston  ypsilon,  n.  s.:  imago,  p.  95;  larva,  p.  96. 
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28.  Thx  Ysllow  Jukpino  Pbab  Lousb  ( Trioza  pwifoUa,  n.  s.).  p.  99. 

29.  Trioza  diottpyri,  Ashmead.  p.  100. 
90.  Aleurodes aceriSt  n.  b.,  p.  110. 

31.  Elaptut  aleurodit,  n.  B.;  female,  p.  111. 

32.  Lygun  invilus.  Say.  p.  111. 

33.  The  Elm  Bokeb  (Saperda  tridentata,  01  iv.):  larva,  p.  113;  ImaffO,  p.  114. 

34.  An  £uc  Babk  Lousb  (Lecanium,  sp.).  p.  115. 

35.  Nematus  rohinicp.,  n.  e.,  p.  116. 

36.  £'ccc>p«j«<>xo^e<uin.  Zeller:  larva,  p.  117;  imago,  p.  118. 


LETTER  OF  TRANSMITTAL. 


Illinois  Industbial  University, 

Office  of  State  Entomologist. 

Champaign,  III.,  December  31,  1884. 

To  his  Excellency,  John  M.  Hamilton,  Governor  of  the  State  of  Illinois: 

Sm:  I  have  the  honor  to  transmit  herewith  my  third  report  as 
State  Entomologist  of  Illinois,  covering  the  operations  of  the  oj£ce 
for  the  year  1884, 

Besides  the  articles  presented  in  the  report  proper,  I  have  pre- 
pared an  elaborate  paper  on  certain  contagious  diseases  of  insects, 
and  on  numerous  studies  and  experiments  made  at  the  office  for  the 
cultivation  of  the  virus  of  such  diseases  and  their  propagation  by 
artificial  measures.  This  study  has  not  yet  reached  the  stage  of 
actual  snccessful  application  in  the  field  on  a  l^rge  scale,  and  I 
have  therefore  decided  to  withhold  the  results,  for  the  present,  from 
publication  here,  and  to  publish  them  instead  as  a  contribution  to 
science  in  the  Bulletins  of  the  State  Laboratory  of  Natural  History. 
The  space  thus  saved  I  have  decided  to  use  for  an  index  to  the 
first  twelve  reports  of  the  State  Entomologists  of  Illinois;  and  this 
is  presented  herewith  as  an  appendix  to  my  present  report. 

Respectfully  submitted, 

S.  A.  FoBBBS,  State  EnUmwlogist. 


INTRODUCTION. 


ENTOHOLOaiCAL  CALENDAB.* 

To  the  year  1884  we  can  not  accord  any  peculiar  distinction  in  the 
annals  of  economic  entomology  in  Illinois,  unless  we  consider  the 
general  prevalence  of  the  soft  maple  babe  louse  {Pulvinaria  innum" 
erahUU)  and  a  notable  outbreak  of  the  obabs  wobm  {Laphygma  frugi- 
perda)  as  especially  remarkable  events.  The  general  damage  to  the 
crops  by  insects,  was,  as  a  whole,  decidedly  below  the  average,  not 
a  single  one  of  the  great  scourges  of  agriculture  having  attracted 
general  attention  or  done  conspicuous  damage  except  in  one  or  two 
instances  and  in  limited  localities.  I  wish  I  might  believe  that  this 
fact  was  due  in  any  considerable  measure  to  the  progress  of  the 
popalar  knowledge  of  economic  entomology  and  to  an  increased  dis- 
position to  apply  its  resources  to  the  war  against  our  insect  enemies, 
but  I  judge  that  it  is  to  be  attributed  to  providential  rather  than  to 
human  interposition. 

The  average  weather  of  this  season  and  the  preceding,  inclining 
in  both  to  extraordinary  moisture,  except  during  the  period  when 
the  Hessian  fly  is  peculiarly  subject  to  injury  by  drouth,  has  supplied 
conditions  on  the  whole  unfavorable  to  a  high  rate  of  multiplication 
among  those  species  peculiarly  susceptible  to  meteorological  influ- 
ences. 

The  Hessian  fly,  so  destructive  last  year  throughout  Southern 
Illinois,  was  so  far  decimated  by  its  parasites  and  by  the  long 
drouth  and  heat  of  summer,  that  we  have  not  encountered  it  in 
destructive  numbers  except  in  Clark  county,  in  Eastern  Illinois,  in 
locaUties  where  it  did  not  last  year  prevail.  The  fact  that  the  fly 
occurred  here  when  the  weather  was  not  different  from  that  of  more 
southerly  localities  infected  last  year,  shows  that  we  owe  the  arrest 
of  its  ravages  in  these  localities  less  to  the  weather  than  to  other 
causes, — cMef  of  which  are,  of  course,  its  parasites. 

'Under  the  above  head  it  is  proposed  to  srlve.  each  year,  a  summary  of  the  principal 
events  of  interest  in  the  field  of  economic  entomoloflry  within  the  State,  with  principal 
reference  to  the  isreat  insect  pests  whose  numbers  vary  widely  from  year  to  year,  so  that 
these  introductions  may  afford  a  continuous  history  6f  the  oscillations  of  the  most  im- 
portant species.  Here  also  will  be  introduced  those  species  first  recoflrnized  as  injurious  to 
sericulture  durinflr  the  year  which  the  report  covers,  where  these  seem  of  sumoient  im- 
portance to  deserve  special  mention  in  this  connection. 


The  CHINCH  BUG  was  not  heard  of  from  farmers  anywhere  in  the 
State,  nor  found  unusually  abundant  by  us  in  our  field  observations. 
As  a  contribution  to  the  life  history  of  the  species  in  "off  years," 
the  following  memoranda  for  1833  and  1884,  are  worthy  of  record. 
During  the  former  year  we  first  noted  the  chinch  bug  on  the  14th 
of  March,  in  Central  Illinois.  The  adults  were  still  in  their  winter 
quarters,  occurring  about  roots  m  matted  grass  under  old  boards 
and  rubbish.  April  10,  in  Southern  Illinois,  they  were  still  found 
in  the  rubbish  of  strawberry  fields,  and  occasionally  among  dead 
leaves  in  the  woods.  On  the  20th  of  that  month,  a  very  few  were 
encountered  in  wheat  fields*  near  Garbondale.  On  the  26th,  at 
Normal,  they  were  still  collected  by  the  hundred,  under  boards,  not 
having  yet  emerged  from  their  winter  quarters  in  Central  Illinois. 
Indeed,  on  the  7th  of  the  following  month,  we  found  them  there  in 
the  same  situation,  and  in  rubbish  about  wild  strawberry  plants. 
'  On  the  20th  May,  at  Centralia,  I  saw  a  few  adults  in  wheat 
fields,  and  on  the  24th,  at  Decatur,  they  were  relatively  abundant 
in  wheat  at  the  bases  of  the  plants,  many  of  them  coupled. 

Specimens  placed  alive  in  an  empty  vial  soon  deposited  their  eggs, 
but  careful  search  about  the  roots  of  the  plants  failed  to  discover 
any,  and  it  is  probable  that  oviposition  was  out  just  beginning.  On 
the  6th  June,  adults  were  found  quite  numerous  just  beneath  the 
surface  of  the  ground,  about  young  com  in  the  field.  Many  of 
these  were  pairing  and  laying  their  eggs  about  the  roots.  On  the 
19th  June,  young  chinch  bugs  emerged  from  eggs  deposited  the 
23d  of  the  preceding  month.  On  the  23d  June,  we  found  the  adults, 
still  pairing,  in  corn  fields,  and  young  individuals  very  numerous 
between  the  sheath  of  the  lower  leaf  and  the  stalk.  On  the  26th, 
at  Warsaw,  the  adults  were  still  to  be  seen  among  the  roots  of 
wheat,  together  with  many  young  in  the  first  stage.  A  few  chinch 
bug  eggs  were  also  found  in  the  same  situation;  and  adults  still 
occurred  at  this  season  among  the  roots  of  corn.  On  the  29th,  at 
Godfrey,  Illinois,  a  few  miles  above  St.  Louis,  young  chinch  bugs 
were  noted  frequently  in  wheat  fields,  mostly  in  the  first  stage,  (that 
immediately  following  the  egg),  but  a  few  in  the  second.  Aaults 
were  also  still  occasionally  to  he  found.  On  the  2d  July,  the  young 
were  noted  as  still  occurring  beneath  the  sheaths  of  corn,  none 
having  yet  emerged  to  the  outer  surface.  Ail  the  stages  were  now 
found  in  wheat  fields,  although  pupae  were  relatively  rare.  On  the 
25th  July,  in  Northern  Illinois,  young  were  found  beneath  the 
sheaths  of  the  leaves  of  corn,  mostly  in  the  second  stage.  From 
this  time  to  October  1,  a  hiatus  occurs  in  our  observations  for  1888, 
but  at  the  latter  date  all  sizes  still  occurred  upon  the  corn,  con- 
cealed beneath  the  bases  of  the  leaves,  ranging  in  age  from  adults 
to  those  newly  hatched.  On  the  11th  November,  both  images  and 
pupae  were  found  hibernating  under  the  bark  of  an  old  log  at  Nor- 
mal. 

In  1884,  considerable  numbers  were  found  March  24,  under  boards 
at  Normal,  scattered  under  leaves  and  rubbish  in  woods,  and  in 
similar  situations.  They  were  apparently  less  numerous  than  even 
the  year  before.  April  14,  adults  were  seen  under  boards  and  rub- 
bish in  Southern  Illinois.  May  9  and  10,  they  were  occasionally 
obtained  by  sweeping  grass,   having  evidently  now  emerged  from 


their  winter  quarters.  On  the  16th,  adults  were  noticed  at  the  bases 
of  the  plants  in  rye  fields,  (doubtless  engaged  in  laying  their  eggs),, 
and  also  at  the  bases  of  the  stalks  of  sprouting  corn.  On  the  19(;h, 
at  Danville,  they  were  likewise  seen  at  the  bases  of  stalks  of  wheat, 
and  were  taken  by  sweeping  the  meadows.  In  the  former  situation 
they  were  several  times  observed  in  coitu.  On  the  22d,  considerable 
numbers,  ail  adult,  were  obtained  from  rye.  No  youuR  could  be 
detected,  although  the  adults  were  frequently  paired.  The  latter 
were  also  occasionally  numerous  in  corn  fields.  On  the  24th,  they 
were  taken  frequently  by  sweeping  oats,  and  likewise  found  coupled 
about  the  roots  of  corn.  On  the  5th  July,  the  young  were  noted 
frequently  at  bases  of  stalks  of  rye  in  fields  at  Normal,  and  on  the 
20th,  were  seen  occasionally  on  corn  beneath  the  sheaths.  August 
4  to  11,  adults  and  pupae  were  frequently  taken  on  corn,  and  on 
the  21st,  both  adults  and  young  of  several  stages,  some,  evidently 
of  the  first,  occurred  at  Efiingham  in  fields  of  corn  between  the 
leaves  and  stalk.  September  25th,  at  Godfrey,  adults  were  found 
seemingly  preparing  to  hibernate  under  rubbish  in  the  strawberry 
fields.  Imagos,  with  occasional  pupae,  were  likewise  found  between 
the  husks  of  ears  of  com. 

From  the  above  we  may  infer  the  usual  existence  of  two  broods 
and  at  least  the  occasional  occurrence  of  a  third,  even  in  those 
seasons  when  the  results  of  their  multiplication  are  relatively  in- 
significant, and  the  insects  themselves  escape  general  notice.  Their 
life  history  in  time  of  peace  hence  does  not  differ  materially  from 
that  during  seasons  of  immense  and  wide-extended  ravage. 

The  ABMY  WORM  was  not  heard  from  anywhere  as  a  notably  in- 
jurious species,  although  occasional  individuals  were  noticed  in  the 
corn,  as  usual,  in  the  course  of  our  field  operations.  A  fresh  female 
moth  was  noticed  May  3,  having  evidently  just  emerged  from  the 
chrysalis.  On  the  27th  May,  mature  larvae  were  found  feeding  upon 
leaves  of  wheat  in  the  field.  Transferred  to  a  breeding  cage,  these 
entered  the  earth  June  7,  one  emerging  June  28,  and  the  other 
July  7. 

The  CORN  BOOT  woR]^i  {Didbrotica  longicomis),  has  continued  its  in- 
juries to  the  staple  crop  of  the  tState,  interrupted  only  by  the  grow- 
ing disposition  to  practice  rotation  of  crops  as  a  remedy  against  it. 
All  the  information  acquired  during  the  last  year  is  in  the  line  of 
that  previously  published,  no  case  of  considerable  injury  having 
been  observed  by  us  or  reported  to  me  upon  ground  not  recently  in 
com  for  two  or  more  years. 

Our  collections  and  observations  also  confirm  the  previous  account 
of  its  life  history  as  published  in  my  first  report.  The  earliest  date 
of  the  appearance  of  the  larvae  in  the  earth,  which  we  have  our- 
selves noticed,  is  June  14,  (1883).  I  found  the  larvae  about  half 
grown  in  fields  of  com  near  Polo,  in  Ogle  county. 

Duriug  the  summer  just  past,  less  injury  was  done  to  com  than 
in  some  previous  seasons,  owing  to  the  wetness  of  the  weather  in 
early  summer,  in  consequence  of  which  the  affected  com  rooted 
more  firmly  and   was  able    to  maintain  itself  notwithstanding   the 


attacks  of  the  insects.  Indeed,  during  July,  I  found  many  joots  of 
com  burrowed  lengthwise  by  nearly  full-grown  larrsB,  but  never- 
theless not  killed  by  this  violence. 

The  adult  was  first  seen  by  us  this  year,  July  21,  at  which  time 
pupsB  and  full-grown  larvae,  together  with  others  not  matured,  were 
abundant  in  the  earth.  Eggs  were  again  found  in  the  earth  about 
standing  com  stalks  in  October  of  this  year,  dead  adults  occurr- 
ing at  the  same  time  under  leaves  and  in  the  ground. 

The  damage  inflicted  by  this  insect  has  in  some  oases  within  my 
observation  amounted  during  the  last  year  to  a  nearly  total  loss  of 
the  crop,  one  farmer  reporting  a  rapid  falling  off  in  the  yield 
from  sixty  bushels  to  six  per  acre,  owing  evidently  to  the  ravages 
of  this  insect  only. 

In  extreme  Northern  Illinois,  I  detected,  in  July,  the  notorious 
WHEAT  MIDGE,  (probably  the  most  destructive  of  wheat  insects),  in 
fields  of  spring  wheat  then  just  ready  for  harvest.  Considerable 
damage  had  been  done  to  here  and  there  a  field  in  that  vicinity. 
The  importance  of  a  general  knowledge  of  the  characters  and  hab- 
its of  this  most  destructive  pest  is  so  great,  that  I  have  prepared  a 
brief  synopsis  of  the  essential  facts  relating  to  it  for  this  Report. 

In  autumn,  in  fields  of  fall  wheat,  occurred  a  sudden  irruption 
of  a  caterpillar  which  had  not  attracted  attention  in  Illinois 
for  more  than  a  dozen  years.  This  species,  almost  universally 
mistaken  by  farmers  for  the  army  worm,  was  the  grass  worm, 
(Laphygrna  frugiperda),  sometimes  called  also  the  fall  army  worm. 
It  ate  to  the  ground  large  tracts  of  winter  wheat,  and  where  these 
areas  were  not  resown,  the  ground  still  remains  bare.  The  larvsB 
went  into  the  earth  in  October,  and  most  of  them  are  passing  the 
winter  in  the  pupa  stage. 

The  WHEAT  STRAW  WORM  (Isosoma  tritici)  still  remains  a  growing 
evil  where  winter  wheat  is  raised,  and  an  additional  species  of  very 
similar    habit,    called    the    greater    wheat    straw    worm    (Isosoma 

frande),  was  discovered  by    us   this  year  in  Central  and    Eastern 
Uinois. 

The  WHEAT  BULB  WORM,  au  outbreak  of  which  occurred  two  years 
ago  in  Fulton  county,  has  not  been  found  seriously  injurious  since, 
except  in  a  field  of  rye  this  fall,  in  central  McLean  county.  This 
grain  was  sown  in  July  as  pasture  for  stock, — a  fact  which  confirms 
my  former  supposition  with  respect  to  the  injurious  effect  of  early 
sowing,  where  injury  by  this  insect  is  to  be  anticipated. 

A  new  enemy  to  corn  (the  root  web  worm)  which  I  first 
detected  last  year,  was  not  bred  to  the  imago  until  the  present 
season.  In  abundance  where  occurring,  and  magnitude  of  its 
injuries,  it  promises  to  become  one  of  the  most  important  pests  of 
the  corn  grower.  An  article  upon  this  insect  is  published  upon  another 
page. 

The  IMPORTED  CABBiGB  WORM  {Pievis  rapce),  although  still  notably 
injurious,  has   been  clearly  less  so  this  year  than  for  several  years 

S receding,  owing  unmistakably  to  the  general  prevalence  and  extreme 
estructiveness  of  the  cabbage-worm  disease  mentioned  in  the  intro- 


dnction  to  my  report  for  last  year.  In  several  cabbage  fields  in 
Central  Illinois,  I  saw,  in  August  and  September,  the  work  of  this 
larva  arrested  and  the  insect  itself  almost  exterminated  by  an  out- 
break of  this  disease. 

An  epidemic  extremely  similar  to  the  above,  possibly  identical  with 
it,  and  not  impossibly  derived  directly  from  it,  has  prevailed  exten- 
sively during  the  season  among  the  silk  worms  of  lUinois,  having, 
for  instance,  almost  completely  destroyed  a  lot  of  these  worms  at  the 
Industrial  University  which  were  being  reared  for  experimental  pur- 
poses. I  have  this  season  successfully  cultivated  the  virus  of  this 
oisease  and  applied  it  to  the  destruction  of  other  insects. 

The  FOBBST  TBNT  OATEBPiLLAB,  au  Outbreak  of  which  species  oc- 
curred last  year  in  Southern  Illinois,  was  again  seen  in  the  same  re- 
gion this  season,  but  in  number  so  greatly  reduced  as  to  inflict  little  if 
any  definite  injury.  The  condition  and  fate  of  examples  collected 
by  us  in  Southern  Illinois  this  year  and  kept  in  breeding  cages 
until  they  perished,  confirmed  my  supposition  of  a  destructive  con- 
tagious disease  among  them,  apparently  the  principal  cause  of  their 
disappearance  last  year.  This  was  one  of  the  diseases  known  as 
muscardine,  similar  to  that  of  the  silk  worm  occasioned  by  the  well- 
known  fungus  Botrytis  hmssiana. 

Probably  the  most  notable  entomological  event  of  the  year  was 
the  extraordinary  abundance  of  the  maple  babe  louse  iPulvinaria 
innumerabUis),  which  species  occurred  in  destructive  numbers  through- 
out the  State,  at  least  from  Chicago  to  Shelbyville,  and  probably 
also  farther  south.  Notes  upon  the  life  history,  and  details  of  ex- 
periments upon  this  species  with  insecticides,  will  be  found  upon 
another  page. 

The  OHEBBT  SLUG  {Selandfia  cerasi)  continued  abundant  this  year, 
extending  its  ravages  farther  to  the  south  than  the  year  before.  It 
was  extremely  abundant  in  Central  Illinois,  at  least  as  far  south  as 
Bloomington,  many  trees  being  nearly  defoliated  by  it. 

The  APPLE  LEAF  SKELETONizEB  {Pempelia  hamnumdi)  and  the  lessee 
APPLE  leaf  bolleb  {Tera9  malivorana)  were  each  more  abimdant, 
locally,  in  Central  Illinois,  than  the  year  before,  and  continued  their 
injuries  in  nurseries  until  a  later  date,  in  some  cases  almost  wholly 

preventing  advance  in  growth  of  young  nursery  stock. 

^^  > 

The  OBAPE  POMACE  FLT,  the  larvsd  of  which  abound  everywhere  in 
rotten  apples  and  in  old  pomace  at  the  cider  mills,  was  this  year 
reported  as  extremely  injurious  to  grapes  in  Western  Illinois. 
Another  grape  pest,  well  known  in  Europe,  but  not  hitherto  reported 
in  America,  (the  gbape  phttoptus),  was  discovered  by  us  this  season 
in  IlUnois,  infesting  certain  of  the  native  varieties.  The  Gbape 
Phtlloxeba,  concerning  whose  status  in  Illinois  I  have  received  this 
season  several  inquiries  from  foreign  consuls,  has  maintained  about  its 
usual  average  during  the  present  year,  doing  occasion^  damage  to 
those  varieties  especially  susceptible  to  it,  but  producing  little  or  no 
eflfect  upon  the  total  yield  of  the  vineyards  of  the  State. 
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The  TABNI8HED  PLANT  BUG,  whoBB  work  in  strawberry  fields  attracted 
especial  attention  last  year,  and  led  to  the  publication  of  an  elabo- 
rate article  in  my  last  Beport,  has  continued  about  as  before.  Its 
injuries  in  strawberry  fields  were,  however,  decidedly  less  conspicuoas, 
owing  to  the  more  favorable  character  of  the  season.  The  btra^^w- 
BERBY  BOOT  W0BM8  and  the  CBOWN  BOBEB  werc  seemingly  neither 
more  nor  less  abundant  than  usual. 


I. 
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ARTICLE  I.    ON  NEW  AND  LITTLE  KNOWN  CORN  INSECTS. 

In  arranging  for  this  report,  our  notes  of  the  season  on  insects 
injurious  to  com,  I  have  assumed  that  in  the  present  state  of  our 
knowledge,  nothing  could  be  reckoned  really  insignificant  which 
either  now  affected  or  threatened  to  affect  in  future,  a  crop  so  im- 
portant as  this  to  the  prosperity  of  the  State.  The  balance  of  in- 
sect life  in  any  cultivated  region,  is  so  unstable  in  character,  sub- 
ject to  changes  dependent  upon  differences  of  season  and  agricul- 
tural practice,  and  upon  a  variety  of  other  causes  not  well  under- 
stood, that  it  is  possible  that  the  most  trivial  species  affecting  a 
crop,  may  rapidly  rise  to  be  one  of  the  most  destructive,  especially 
if  it  be  its  normal  habit  to  produce  several  successive  broods  in  a 
season.  In  such  an  event  the  importance  of  accurate  knowledge  of 
the  uprising  species  .will  be  readily  appreciated,  and  our  acquain- 
tance with  the  life  history  of  all  should  be  such  that  we  may  be 
able  readily  and  correctly  to  divide  them  into  the  groups  of  dan- 
gerous and  indifferent  species.  Our  observations  of  the  year,  have 
consequently  not  been  confined  exclusively  to  the  major  insects  in- 
jarious  to  com,  but  have  covered  the  minor  species  also,  with  a 
view  to  thus  layiug  the  foundations  for  a  complete  knowledge  of  the 
subject  of  insect  injuries  to  this  crop  in  Illinois;  and  the  following 
paper  is  to  be  regarded  as  preliminary  to  an  elaborate  and  extensive 
treatment  of  the  subject  in  a  future  report. 
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1.    The  Root  Web  Worm. 

{Crambus  zeeUus,  Femald.) 

Order  Lepioopteba.    Family  Cbambidje. 

(Plate  I.    Fiir9.1-3.) 

The  discovery  of  an  insect  new  both  to  science  and  to  agricul- 
tural entomology,  and  capable  of  serious  injury  to  the  most  im- 
portant crop  of  the  State  of  Illinois,  is,  fortunately,  at  this  date  an 
unusual  event,  so  thoroughly,  of  late  years,  has  the  ground  been 
scanned;  and  yet,  long  as  is  the  list  of  insect  enemies  of  Indian 
com,  we  have  no  reason  to  suppose  that  it  is  yet  complete. 

The  balance  of  animal  life  is  continually  shifting,  even  in  old  and 
long-settled  countries,  species  formerly  rare  or  unknown  coming  to 
the  front,  and  others  formerly  abundant  and  perhaps  destructive, 
retiring  temporarily  from  view.  Not  only  do  insects  of  other  regions 
invade  our  own  territory,  but  a  peculiar  collocation  of  circumstances 
often  favors  the  undue  multiplication  of  some  one  or  more  of  our 
native  species,  with  the  result  to  convert  an  insect  harmless  from 
its  rarity,  into  a  very  serious  obstacle  to  the  success  of  agriculture ; 
and  it  is  to   be   noted    that    having   once    reached   this   dangerous 

Erominence,  it  is  a  rare  thing  for  an  insect  to  permanently  lose  its 
old  on  the  agricultural  products  of  the  country. 

In  respect  to  the  species  treated  in  this  article,  we  may  at  least 
congratulate  ourselves  that  it  has  been  detected  early  in  its  career, 
before  it  has  reached  really  dangerous  numbers,  and  prompt  and 
thorough  study  of  its  economy  and  of  its  life  history  may  give  us 
the  means  of  controlling  it  before  it  can  do  serious  mischief. 

On  the  7th  June,  1883,  my  assistant,  Mr.  Webster,  who  had  been 
detailed  to  study  the  work  of  the  black-headed  grass  maggot  in 
corn  fields*,  brought  to  the  office  some  supposed  cutworms — bristly 
reddish  larvae,  which  he  had  found  gnawing  the  roots  of  corn  below 
the  surface,  in  fields  in  McLean  county,  on  both  old  and  new 
ground. 

They  were  not  seen  again  during  this  season,  but  on  the  19th 
May  of  the  present  year  I  received  the  same  species  from  Mr.  E. 
A.  Gastman,  superintendent  of  public  schools  at  Decatur,  with  the 

*  Bee  13th  Beport  of  the  State  Entomolosist  of  Illinois,  pp.  57-59. 


13 

mformation  that  they  had  been  sent  him  from  Harristown  by  a 
farmer,  who  reported  that  they  were  doing  serious  damage  to  the 
roots  of  his  young  corn.  On  the  22d  of  that  month  they  were  again 
sent  me,  by  Mr.  K.  H.  Mills,  of  Dwight,  in  Livingston  county,  with 
the  following  note : 

'*My  com  is  being  badly  damaged  by  small  worms.  I  send  you 
specimens  of  them,  all  of  which  were  found  in  one  hill.  There  are 
nsaally  not  more  than  three  or  four  in  a  hill.  The  com  is  large 
enoaph  so  that  we  are  cultivating  it.  I  shall  be  very  glad  if  you 
can  give  me  some  information  in  regard  to  the  worms.  They  are 
making  bad  work  with  the  com  in  our  fields." 

On  the  23d,  Mr.  D.  C.  Tomlinson,  of  Osco,  Henry  county,  sent 
me  other  specimens  of  the  Game  species,  from  a  field  of  com  on 
clover  and  timothy  sod,  which  had  been  plowed  up  early  in  April. 
His  whole  field  had  been  so  completely  destroyed  by  this  larva,  in 
conjunction  with  two  species  of  cutworms,  as  to  necessitate  replant- 
ing. He  found  the  new  iarvse  (now  three-eighths  to  seven-eighths  of 
an  inch  long,)  partly  or  wholly  encased  in  a  web  within  the  ground. 

On  the  27th  May,  I  visited  Dwight  for  the  purpose  of  searching 
the  fields  of  Mr.  Mills  from  which  the  web  worms  had  been  sent 
me.  The  com  in  this  field  was  injured  most  in  patches.  Over  one 
area  of  about  one-fourth  of  an  acre,  many  hills  were  missing,  and 
fully  one-third  of  those  remaining  were  damaged,  with  a  plant  occa- 
sionally killed.  Upon  digging  into  the  affected  hills,  the  caterpillars 
were  found  just  beneath  the  surface,  sometimes  as  many  as  five  or 
six  in  a  hill,  each  in  a  retreat  formed  by  loosely  webbing  together 
a  mass  of  dirt  irregularly  cylindrical  in  shape,  one  and  one-half  to 
two  inches  long,  and  about  one-half  an  inch  in  diameter.  The 
worm  was  found  in  a  silk-lined  tube  within  this  mass  (the  tube  not 
always  perfectly  constructed),  which  in  some  cases  opened  at  the 
surface,  its  presence  being  indicated  by  a  circular  opening  about  the 
size  of  wheat  straw,  in  the  earth  next  a  stalk  of  com. 

The  first  attack  upon  the  plant  was  made  by  gnawing  the  outer 
surface  beneath  the  ground  and  above  the  roots.  Occasionally  the 
stalk  was  completely  severed,  as  by  a  cutworm,  but  usually  not,  the 
larve  showing  rather  a  disposition  to  work  upwards,  eating  a  super- 
ficial furrow  or  burrowing  lengthwise  along  the  center  of  the  stem. 
In  other  parts  of  the  field,  only  here  and  there  a  stalk  was  attacked. 
The  foliage  was  also  frequently  eaten,  the  lower  leaf  first  and  then 
the  upper  ones,  the  larva  evidently  leaving  its  burrow  for  this  pur- 

Eose.  The  tips  of  the  leaves  were  eaten  off,  or  irregular  elongate 
oles  were  eaten  through  them, — probably  at  night,  as  I  have  never 
seen  the  larva  abroad  by  day.  Where  the  com  was  largest,  webbed 
masses  of  dirt  were  frequently  found  which  contained  no  larvsB,  a 
fact  which  I  was  at  first  inclined  to  suppose  indicated  that  the  in- 
sect inhabiting  them  had  transformed,  especially  as  the  Iarvse  found 
were  of  quite  uniform  size  and  apparently  full  grown.  I  failed  to 
find  a  single  pupa,  however;  and  as  our  breedmg  experiments  did 
not  yield  the  insect  for  more  than  a  month,  it  seems  more  likely 
that  these  empty  webs  had  been  abandoned  by  worms  which  had 
gone  in  search  of  younger  stalks. 
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On  the  7th  June,  after  several  hours  of  careful  search  in  cornfields 
near  Lexington,  McLean  county,  where  I  selected  by  preference  the 
least  thrifty  fields,  I  found  no  living  larvae,  and  but  a  single  mass 
of  webbed  dirt  at  the  base  of  a  stalk  precisely  similar  to  those  formed 
by  the  web  worm,  the  hill  containing  it  having  been  evidently  dani- 
aged  some  time  before. 

A  number  of  the  larvae  were  brought  tQ  the  office  and  placed  in 
earth  in  a  breeding  cage  on  the  28th  May.  On  the  14th  June 
those  in  the  breeding  cage  were  transferred  to  fresh  corn. 
Many  of  them  were  dead,  but  nine  active  specimens  remained.  On 
the  33th  the  corn  was  renewed  and  another  search  was  made.  No 
larvae  were  found  and  but  two  living  pupae.  A  single  imperfect  moth 
was  released  from  the  earth  in  which  it  had  completed  its  trans- 
formations, but  it  was  not  able  to  expand  its  wings  and  could  not 
be  determined.  One  of  the  othier  pupae  was  unfo^unately  crushed 
by  accident,  and  the  other  was  badly  infested  by  mites  which  clung 
closely  to  its  crust  about  the  head  with  inserted  beaks.  These  were 
carefully  picked  away,  and  this  sole  remaining  pupa  was  returned 
to  thoroughly  calcined  earth  to  complete  its  transformations.  On  the 
22d  July  it  emerged  as  a  small  gray  moth,  evidently  belonging  to 
the  family  Pyralidae. 

From  Prof.  C.  H.  Fernald,  to  whom  I  referred  the  specimen,  I 
learned  that  it  was  a  species  of  Grambus  new  to  him  and  probably 
undescribed.  On  the  3d  July  Mr.  Mills,  of  Dwight,  wrote  me  that 
the  larvae  had  almost  entirely  disappeared  from  the  com  fields,  and 
that  the  season  had,  been  so  favorable  to  the  crop  that  no  percepti- 
ble damage  had  finally  resulted,  with  the  exception  of  the  loss  of  a 
few  hills  here  and  there. 


DESCRIPTION. 

Larva. — The  presence  of  this  larva  in  the  earth  may  be  suspected 
when  an  irregular  mass  of  webbed  dirt  is  found  among  the  roots  of 
the  corn,  an  inch  or  less  beneath  the  surface.  If  this  mass  be 
picked  open,  the  larvae  will  usually  be  found  safely  ensconced  within. 

The  individual  web  worm  is  characterized  by  its  pale  reddish 
brown  color,  nearly  black  head,  dusky  yellow  neck  or  cervical 
shield,  and  by  the  extraordinarily  large  **piliferous  tubercles,"  each 
bearing  an  unusually  long  black  hair.  These  "tubercles"  are  not 
elevated,  but  consist  of  smooth  shining  areas,  of  a  firmer  consis- 
tency and  a  darker  tint  than  the  adjacent  surface. 

The  head  is  dark  chocolate  brown,  slightly  and  irregularly  rugose, 
and  bears  scattered  long  hairs  of  a  yellowish  color.  Upon  the  front 
is  an  S-shaped  white  mark  which  does  not  coincide  with  the  sutures 
of  this  region,  the  branches  of  the  S  lying  some  distance  outside 
the  corresponding  sutures,  and  the  common  stem  being  relatively 
short.  The  cervical  shield  is  yellowish,  with  a  white  median  line,  a 
whitish  anterior  edge,  and  an  oval  black  spot  on  the  sides  near  the 
middle  of  the  lateral  margin.  Surface  with  a  few  scattered  long 
dark  hairs.  Below  the  lateral  edges  of  the  cervical  shield,  are  two 
large  piliferous  tubercles  with  the  anterior  spiracle  situated  in  an 
emargmation  at  the  upper  posterior  angle.    The  second  and  third 
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segmentB  of  the  thorax  each  bear  two  rows  of  piliferous  tubercles, — 
the  anterior  of  four  large  quadrate  spaces,  the  posterior  of  two, 
sometimes  united  on  the  middle  line. 

From  the  fourth  to  the  tenth  segment,  the  piliferous  tubercles 
above  the  spiracles  are  in  two  transverse  rows  of  four  each,  those 
of  the  anterior  row  being  quadrate  with  rounded  angles,  and  at  least 
as  large  as  the  interspaces  between  them,  and  those  of  the  posterior 
row  transversely  elongated,  about  twice  as  long  as  wide.  The  lateral 
tubercle  of  the  anterior  row  immediately  above  the  spiracle  is  emar- 
ginate  at  its  posterior  inferior  angle,  on  all  the  segments  from  the 
sixth  to  the  ninth.  On  these  segments  is  a  smaller  tubercle,  im- 
mediately behind  and  beneath  the  spiracle,  and  two  additional  ones 
occur  between  the  spiracle  and  the  proleg.  Directly  before  and 
without  each  proleg,  is  a  narrow  arcuate  tubercle,  bearing  several 
long  hairs.  The  hairs  upon  the  dorsal  tubercles  are  at  least  as  long 
as  the  corresponding  segments  of  the  body. 

The  anal  shield  is  smooth,  of  the  same  dark  reddish  brown  color 
as  the  piliferous  tubercles,  and  bears  a  few  long  brown  hairs.  The 
spiracles  are  all  dark,  brown,  the  anterior  the  larger,  and  the  two 
posterior  next  in  size.  The  ventral  surface  is  a  little  paler  than 
the  dorsal,  the  prologs  have  a  yellowish  tinge,  the  thoracic  legs  are 
dusky. 

Length  of  a  full-grown  specimen  .6  to  .8  of  an  inch,  its  greatest 
^idth  .1  inch. 

Pupa. — The  pupa  is  smooth,  shining,  pale  brown,  the  abdomen  a 
little  darker,  without  hairs  or  spines.  Eyes  reddish  brown,  bilobed 
above;  abdomen  with  an  obtuse  homy  tip. 

Length  A  inch,  breadth  .1  inch. 

Imago. — Prof.  Femald,  whom  I  requested  to  prepare  a  description 
of  the  moth,  kindly  furnished  me  the  following,  m  advance  of  its 
proposed  publication  in  the  Canadian  Entomologist:  * 

Gr/lmbus  zeei^us,  n.  s.    Femald. 

''Expanse  of  wings,  from  18  to  24  mm. 

Palpi,  head  and  thorax,  pale  leaden  gray.  The  labial  palpi 
extend  forward  as  far  as  the  length  of  the  head  and  thorax.  The 
maxillary  palpi  are  as  long  as  the  head. 

Fore  wings,  dull  leaden  gray,  mixed  with  ashy  and  whitish, 
especially  on  the  outer  part,  and  crossed  beyond  the  middle  by  two 
angulated  dull  ochre  yellowish  lines,  overlaid  more  or  less  with  dark 
brown.  The  first  line  crosses  the  end  of  the  cell  where  it  is 
angalated.  The  second  crosses  the  wing  about  half  way  between 
this  last  and  the  end.  The  terminal  line  is  dark  brown,  and  a 
dark  brownish  cloud  extends  obliquely  in  from  the  apex  to  the 
second  line,  but  does  not  reach  the  costa.  A  narrow  ochre-yellow 
line,  somewhat  curved,  extends  from  the  middle  of  the  base  of  the 
wing  to  the  second  line  near  the  anal  angle,  and  a  similar  line, 
though  less  plainly  marked,  runs  parallel,  between  this  line  and  the 

*8iDC«  published  in  Vol.  XVU,  65,  Marob.  1885. 
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hinder  margin.  The  terminal  space  is  more  or  less  gray.  Outer 
margin  regularly  excavated  below  the  apex.  Fringes  pale  metallic 
lead  color.  Hind  wings,  pale  fuscous  with  lighter  fringes.  Under 
side  of  the  body  and  all  the  wings,  pale  fuscous. 

Habitat : — Maine,  Pennsylvania,  West  Virginia,  Dlinois,  Missouri." 

DISTRIBUTION. 

From  the  observations  here  recorded,  it  is  rendered  probable  that 
this  species  is  distributed  generally  throughout  Central  Illinois  at 
lea(3t,  having  been  actually  received  by  us  from  Henry,  Macon, 
McLean,  and  Livingston  counties. 

LIFE  HISTORY. 

The  small  size  of  the  individuals  observed  earliest  in  the  season  per- 
haps makes  it  possible  that  they  came  from  the  egg  last  spring ;  and 
the  brood  represented  in  our  collections  must  have  completed  its  de- 
velopment by  the  end  of  July.  Whether  a  second  brood  appears  is 
altogether  uncertain. 

The  injuries  inflicted  occur  so  early  as  to  permit  replanting  in 
most  seasons  in  case  they  should  prove  to  be  of  serious  import; 
and  this  species  is  consequently  to  be  classed  with  the  cutworms  so 
far  as  the  effect  of  its  injuries  to  corn  are  concerned. 

NATURAL  ENEMIES. 

With  the  exception  of  the  mites  which  attack  the  living  pupae  in 
our  breeding  cages,  and  which  were  probably  responsible  at  least  in 
part  for  the  death  of  most  of  the  larvae  which  we  tried  to  rear,  the 
only  natural  enemy  of  this  species  observed  by  us  was  a  common 
predaceous  ground  beetle,  Pterostichus  sayi,  of  which  there  were 
numerous  examples  in  an  infested  field  near  Dwight.  The  crop  of 
one  of  these  contained  a  black  fluid  and  no  solid  structures,  (an 
indication  that  the  beetle  had  recently  drained  some  insect  of  its 
juices),  and  the  other  w^s  full  of  fragments  of  a  dark,  thin-skinned 
caterpillar  with  but  few  hairs.  This  was  probably  a  web  worm,  as 
these  beetles  had  been  noticed,  by  the  owner  of  the  field,  abucdant 
in  badly  injured  hills  infested  by  those  insects. 

ARTIFICIAL  REMEDIES. 

Bespecting  artificial  remedies,  I  can  at  present  make  only  a  few 
suggestions.  When  corn  is  replanted  on  account  of  the  ravages  of 
this  web  worm,  the  second  planting  is  liable  to  be  attacked  and 
destroyed  in  turn,  since  the  larval  life  of  the  brood  lasts  too  long 
to  permit  a  postponement  of  the  replanting  until  the  injuries  of  the 
insect  are  arrested  by  pupation.  As  the  larvae  are  all  collected  in 
the  old  corn  hills,  it  is  clearly  inexpedient  that  this  com  be  plowed 
up  until  the  cultivation  of  the  field  positively  requires  that  this 
should  be  done.  As  long  as  it  is  left  for  the  larvae  to  feed  on,  they 
are  little  likely  to  desert  it  for  the  new  planting,  and  they  may 
even  remain  feeding  on  it  until  their  active  larval  life  is  practically 
completed  and  their  season's  mischief  finished. 
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Indeed  it  is  much  to  be  desired  that  some  rapid  and  easy  mode 
of  applying  some  cheap  insecticide  to  these  larv®  in  the  ground 
may  be  invented,  since  where  their  injury  is  sufficient  to  compel 
replanting,  every  worm  in  the  field  could  be  destroyed  by  the  ap- 
plication of  a  little  kerosene  or  Paris  green  to  the  old  hills  of  corn.* 
Where  the  injury  is  not  total  it  is  easy  to  capture  the  worms  by^ 
hand  without  injury  to  the  corn.  As  they  lie  secured  by  day  in 
the  ground  just  beneath  the  suiface  immediately  beside  the  com, 
they  may  be  turned  out  of  the  earth  by  a  motion  of  the  finger, — 
the  webbed  nest  always  serving  to  show  their  position.  I  do 
not  doubt  that  the  labor  of  boys  could  very  profitably  be  utilized  in 
this  way,  even  in  large  fields  of  com. 


2.    The  Sulphur  Leaf  Bolleb. 

{Dichelia  sulphureana,  Clemens.) 

Order  Lepidofteba.    Family  ToRTRiciDiE. 

[Plate  I.    Fig.  4.] 

The  injuries  to  agriculture  due  to  this  species  have  been  hitherto 
insignificant  in  Illinois,  as  far  as  my  observation  extends,  but  as 
they  have  attracted  sufficient  attention  in  other  parts  of  the  coun- 
try to  warrant  treatment  in  the  reports  of  the  United  States  Ento- 
mologist, and  as  I  have  found  that  they  affect,  to  some  extent,  by 
far  the  most  important  crop  in  Illinois,  brief  notice  of  them  is  evi- 
dently desirable. 

litebatube. 

This  species  was  first  described  by  Clemens  in  1860,  in  the  Pro- 
ceedings of  the  Philadelphia  Academy  of  Sciences  for  that  year, 
page  &3,  as  Croesia?  sulfureana.  In  1864  it  was  again  described  by 
the  same  author  in  the  Proceedings  of  /he  Entomological  Society 
of  Philadelphia,  under  these  additional  names :  Crossia?  fidvoroseana, 
Croesia?  virginiana,  and  Crosaia?  gaUivoratf^,  the  form  described 
under  the  latter  name  having  been  received  from  Illinois. 

A  more  general  description,  including  all  under  one  specific  name, 
together  with  notes  on  distribution,  is  given  by  Bobinson  in  the 
Transactions  of  the  American  Entomological  Society  for  1869,  (Vol. 
II,  p.  273). 

In  the  Report  of  Prof.  Comstock  for  1881,  as  United  States  En- 
tomologist, was  published  the  only  elaborate  article  upon  this  species 
which  has  yet  appeared,  he  treating  it  especially  as  a  clover  insect, 
describing  the  larva  and  pupa,  giving  an  account  of  its  life  history 
as  indicated  by  his  observations  and  breeding  experiments,  and 
summarizing  the  facts  known  respecting  its  distribution. 

*  Both  the  above  considerations  apply  also  to  the  wire  worms  In  corn,  since  these  are 
likewise  gathered  wholly  in  the  corn  hills  in  infested  fields. 

—2 
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By  Prof.  Packard,  in  1882,  in  the  second  volume  of  Papilio,  page 
182,  the  larva  was  re-described,  the  occurrence  of  the  insect  in 
Maine  was  noted,  and  observations  were  added  upon  its  food  plants 
and  the  date  of  its  transformations. 

In  the  same  year.  Prof.  Femald  mentions  the  species  in  his  list 
of  North  American  Tortricidae,  and  gives  its  synonomy,  distribution, 
and  choice  of  food  plants. 

In  1888,  Mr.  Coquillet,  of  Illinois,  described  the  larva  again,  and 
gave  some  additional  notes  upon  its  food  plants  and  life  history. 

DESCRIPTION. 

Ima^o. — This  insect  may  be  described  in  general  terms  as  a 
brownish  vellow  moth,  the  fore  wings  of  which  are  marked  by  two 
Y-shaped  orown  bands  (the  apex  of  the  angle  backwards)  so  placed 
that  when  the  wings  are  closed  these  markmgs  form  an  X. 

The  palpi  are  long,,  nearly  or  quite  twice  the  length  of  the  head, 
yellow  above,  deep  red  laterally  and  beneath.  The  antennae  are  red- 
dish brown ;  the  head  and  thorax  are  yellow  above,  tinged  with  red 
or  purple  at  the  sides ;  the  patagia  red  in  front,  yellow  beyond. 
Anterior  wings  golden  yellow,  finely  reticulated  with  red  or  purplish, 
(sometimes  the  reticulations  are  wanting),  costa  tinged  witn  purple 
at  base.  A  purple  spot  on  the  middle  of  internal  margin  throws  oat 
two  diverging  lines,  one  of  which  attains  the  costa  at  the  basal 
third,  the  other  ending  just  below  a  similarly  colored  subapical  costal 
spot.  The  internal  margins  more  or  less  tinged  with  purple,  some- 
what constant  and  deepest  towards  the  base;  fringes  yellow.  Pos- 
terior wings  above  and  beneath  varying  from  pale  yellowish  fuscous 
to  dark  fuscous  or  blackish.  Under  surface  of  anterior  wings  clouded 
centrally  with  fuscous ;  the  margins  paler,  sometimes  yellow.  Abdo- 
men brownish,  legs  pale  silvery  brown,  anterior  ones  darkest.  Ex- 
panse, female,  14-17  mm. ;  female,  17-19  mm. 

Larva. — Cylindrical,  slightly  fusiform,  14-16  m.m.  long.  Head  and 
cervical  shield  varying  from  pale  honey-yellow  to  yellowish  brown, 
the  rest  of  the  body  yellowish  green,  translucent,  showing  the  darker 
green  of  the  alimentary  canal.  Eyes,  third  joint  of  antennae  and 
tarsi  blackish.  Piliferous  tubercles  (slightly  paler  than  the  rest  of 
the  body)  on  each  segment,  arranged  in  a  trapezoid,  each  bearing  a 
brownish  hair  half  as  long  as  the  body  is  thick.  Spiracles  green, 
ringed  with  brown.  At  the  end  of  the  supra-anal  is  a  flattened 
spinose  tubercle. 

Pupa. — The  pupa  is  thus  described  by  Prof.  Comstock  in  the  Re- 
port of  the  Department  of  Agriculture  for  1880: 

"Length,  8  m.m.  Color,  dark  shining  brown,  lighter  at  the  end 
of  the  wing  covers  and  the  parts  covering  the  palpi  and  base  of  the 
antennae.  Front  rounded  and  smooth.  Abdominal  segments  on  the 
dorsal  side  armed  with  two  transverse  rows  of  small  spines  inclined 
backward,  those  on  the  posterior  edge  of  each  segment  finer  and 
closer  than  those  of  the  other  row.  Abdomen  terminated  by  a  pro- 
tuberance, flattened  above,  rounded  at  the  end,  hollowed  out  under- 
neath the  base,  and  armed  with  two  fine  hooks  on  each  side,  and 
four  from  the  end." 
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This  species  has  a  wide  range,  occurring  throughout  the  country 
from  Maine  and  Massachusetts  to  Illinois  and  Missouri,  and  Florida 
and  Texas. 


LIFE  HISTORY. 

Prof.  Gomstock  believes  this  leaf-roller  to  be  at  least  three-brooded, 
the  larvae  of  the  first  brood  occurring  in  May,  of  the  second,  in  June, 
and  of  the  third,  in  August. 

Larvae  collected  by  him  May  13  pupated  in  part  on  the  19th  and 
emerged  as  moths  from  the  19th  of  May  to  the  3d  of  June.  Those 
collected  June  20  pupated  July  1  and  emerged  July  5-14 ;  and  those 
taken  August  15  pupated  September  1  and  emerged  September  1-16. 
Later  larvae  were  found  October  21. 

In  Maine,  larvae  collected  by  Packard  the  first  week  in  August 
pupated  August  7  and  transformed  to  the  imago  August  16  and  17. 

In  Blinois  there  seem  also  to  be  several  broods,  as  indicated  by 
the  following  facts  from  our  breeding-cage  records,  but  it  is  not  pos- 
sible to  fix  their  number  or  to  assign  them  limitations  of  time. 

Larvae  collected  May  17,  this  year,  began  to  pupate  on  the  80th 
and  to  emerge  June  7.  Those  obtained  May  28  pupated  June  11-21 
and  commenced  to  emerge  June  19.  Others  taken  June  7  emerged 
June  26-28.  Those  pupating  July  6  emerged  July  11,  (Coquillet), 
and  those  taken  August  18  pupated  on  the  20th  and  completed  their 
transformations  on  the  3l8t  of  the  same  month. 

Hence,  without  actually  breeding  from  the  egg,  we  can  only  say 
that  the  insect  breeds  all  summer  and  that  it  apparently  hibernates 
in  the  larval  stage,  as  indicated  by  the  late  date  of  Prof.  Gomstock's 
larvae,  mentioned  above. 


INJURIES  TO  VEGETATION. 

This  species  has  been  repeatedly  bred  by  us  from  corn,  during 
the  present  year,  the  larvae  being  found  in  May  and  June 
folding  the  young  leaves  of  the  plant  from  side  to  side  and  feeding 
within  the  cylindrical  case  thus  formed. 

By  Prof.  C!omstock  it  was  reported  injurious  to  plover,  both  white 
and  red,  near  Washington,  folding  the  leaflets  into  a  kind  of  tube 
by  drawing  the  edges  together  with  silken  threads  spun  for  the  pur- 
pose. ''Sometimes,*'  he  says,  "they  spin  two  leaflets  loosely  to- 
gether, or  to  the  flower  head  when  they  are  nearly  full  grown.  They 
issue  from  either  end  of  this  tube,  and  feed  upon  the  surrounding 
foliage,  of  which,  when  the  larvae  are  young,  they  eat  only  the 
under  surface,  leaving  the  veins  and  the  epidermis  of  the  upper 
side  intact,  but  when  nearly  full  grown  they  eat  irregular  holes 
through  the  surrounding  leaflets  and  flower  heads. 

These  larvae  are  very  active  when  disturbed,  and  wriggle  from 
their  tubes,  suspending  themselves  by  a  single  thread,  by  which 
they  can  let  themselves  down  to  to  the  ground,  and  if  further  dis- 
tnrbed,  they  wriggle  about  with  great  energy." 
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In  addition  to  the  plants  above  mentioned,  this  leaf-roller  has 
been  found  by  Packard  upon  the  pine,  and  by  others  upon  the  lo- 
cust, grape,  strawberry,  cotton,  and  orange.  Mr.  Coquillett  bred  it 
from  Verbena  haatata,  Dr.  Kellicott  from  Ranunctdus  acris,  Mr.  Walsh 
from  grass  and  willow.  We  have  bred  it  this  summer  from  the 
following  list  of  plants  besides  corn:  common  burdock  {Lappa 
major)  yX^di  clover,  Verbena  urticifolia  Monarda  fistiUosay  and  Erigeron 
canadense.  Although  its  injuries  have  not  been  reported  serious,  its 
wide  distribution,  its  abundant  food  resources,  and  the  number  of 
successive  broods,  bring  it  within  the  list  of  species  capable  of 
serious  mischief  under  favoring  circumstances. 

NATURAL  ENEMIB8. 

Prof.  Comstock  says,  **Orie  of  the  larvae  on  clover  was  found  to 
be  infested  with  a  hymenopterous  parasite,  which,  however,  failed 
to  emerge.*' 

In  our  own  breeding  cages  three  hymenopterous  parasites  emerged 
this  summer,  all  true  Ichneumonid®. 


3.    The  Bed-Banded  Leaf  Boller. 
(Lophoderm  triferaiius,  Walk.) 

Order  Lepidoptera.    Family  Tortricid^. 

This  species  occurs  somewhat  rarely  in  Illinois,  and  has  not  been 
reported  throughout  its  wide  range  to  do  any  injury  except  to  the 
cranberry  in  Massachusetts,  where  its  larva  is  locally  known  as  one 
of  the  cranberry  worms.  We  bred  it,  however,  during  this  past 
season,  from  pale  green  leaf  rollers  in  young  com,  and  consequently 
may  regard  it  as  worthy  of  brief  mention,  especially  as  its  local 
abundance  in  cranberry  plantations  in  Massachusetts  would  indicate 
a  capacity  for  excessive  multiplication  which  makes  it  a  possible 
source  of  danger  in  the  great  corn  fields  of  the   Mississippi  Valley. 

The  presence  of  this  larva  and  of  that  of  the  sulphur  leaf  roller 
just  treated,  is  indicated  in  com  fields  by  the  folding  lengthwise  or 
rolling  of  the  leaves  in  May  and  June.  If  these  leaves  be  opened, 
a  green  wriggling  larva  will  be  found  enclosed  in  a  web  within. 

The  moth  hatching  from  these  folded  leaves  in  June,  if  Lophoderus 
triferanus,  may  be  recognized  as  an  insignificant  brown  species, 
about  a  half  inch  across  the  spread  wings.  The  fore  wings  are 
reddish  brown  except  on  the  terminal  fourth  which  is  gray  speckled 
with  black,  as  is  also  the  basal  half  of  the  posterior  edge  of  the 
same  wings. 

A  more  detailed  description  is  given  beyond. 

The  species  was  first  described  by  Walker  in  1868,  as  Cacacia 
triferana,  and  again  by  Clemens  in  1865,  in  the  proceedings  of  the 
Entomological  Society  of  Philadelphia,  under  the  name  of  Tartrix 
ntcertana,    A   better  description   of  the  moth,  with  figures  of  male 
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and  female,  is  given  by  Bobinson  in  Volume  II,  of  the  Transactions 
of  the  American  Entomological  Society,  under  the  same  specific 
name. 

As  an  injurious  insect  it  is  mentioned  by  Dr.  Packard  in  the 
Massachusetts  Agricultural  Beport  for  1870,  and  in  the  Tenth  Beport 
of  the  Geological  and  Geoopraphical  Survey  of  Colorado  and  Adja- 
cent Territory,  1S76.  By  Miss  Murtfeldt  it  is  rei)orted  as  injarious 
to  the  rose,  in  the  third  volume  of  the  American  Entomologist 
(1880),  and  by  Prof.  Lintner  as  a  clover  insect  in  the  Annual 
Beport  of  the  New  York  Agricultural  Society  for  the  same  year. 

In  all  the  foregoing  articles  except  the  first,  this  species  is  treated 
under  Clemens'  specific  name,  but  in  Femald's  Catalogue  of  the 
Tortricidse  of  Nortn  America,  (1832),  this  is  reduced  to  a  S3rnonym 
of  Walker's  triferanvs.  The  larva  was  not  distinguished  in  our 
breeding  cages  from  that  of  the  preceding  species  {Dichelia  std- 
pimreana),  consequently  I  am  unable  to  give  a  detailed  description 
of  it.    Clemens'  description  of  the  imago  is  as  follows : 

Palpi  ochreous  or  brownish  ochreous  except  the  minute  third 
joint  which  is  blackish.  Head  and  thorax  ochreous  or  brownish 
ochreous. 

Anterior  wings  pure  pale  reddish  brown  within  the  central  fascia, 
except  on  internal  margin,  which  is  broadly  covered  at  base  with 
blackish  brown  scales  forming  a  rather  prominent  irregular  spot 
Mowed  by  an  aggregation  of  intermediate  pale  ochreous  and  black- 
ish scales  to  the  fascia.  Central  fascia  broad,  distinctly  dark  brown, 
sometimes  reddish  brown.  The  sub-apical  costal  spot  is  dark  brown 
and  separated  from  the  central  fascia  by  a  reddish  brown  shade. 
The  remaining  outer  portion  of  the  wing  pale  ochreous  except  a 
testaceous  brown  spot  above  the  anal  angle.    Fringes  dark  ochreous. 

Posterior  wings  fuscous  above,  testaceous  beneath.  Fringes  pale 
testaceous,  much  clouded  centrally  with  dark  fuscous. 

Expanse,  male  15,  female  19  mm." 

This  species  has  been  collected  from  Maine  and  New  York  to 
Illinois  and  Texas,  and  has  been  found  feeding  on  the  cranberry, 
elm,  soft  maple,  oak,  apple,  rose,  beans,  Onaphalium  polycephalum, 
clover,  strawberry,  and  corn. 

Our  specimens,  collected  on  May  29,  emerged  June  30. 


4.    The  Common  Lady  Bug. 
{Hippodamia  maculata,  DeG.) 

Order  Coleoptera.    Family  Cocoinellid^. 

There  are  a  thousand  things  in  the  experience  of  every  naturalist 
to  show  that  the  adjustments  of  Nature  are  rarely  exact. 

Even  the  best  of  our  zoological  friends  occasionally  turn  against 
ns.  The  most  insectivorous  of  birds  fails  to  discriminate  in  its 
captures  between  the  enemies    and  the  friends  of  man,  and  the  re- 
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nowned  "lady  bugs,"  kindly  looked  upon  by  the  whole  civilized 
world  as  friends  of  no  uncertain  color,  have  also  occasional  lap&es 
from  virtue,  when  pressed  by  hunger  or  actuated  by  whim. 

The  common  spotted  lady  bug  is  often  abundant  in  com  fields, 
where,  as  dissection  usually  demonstrates,  it  is  in  search  of  the 
falling  pollen  of  the  plant,  or  of  minute  fungi  which  speck  the 
withered  leaves,  or  of  the  plant  lice  which  infest  the  foliage,  tas- 
sels, and  husks ;  but  last  August,  we  saw  it  eating  the  exposed  ker- 
nels at  the  tip  of  the  ear,  hollowing  out  their  substance,  and  partly 
buried  in  the  cavities  thus  made. 

But  it  is  perhaps  fortunate  that  the  lady  bugs  have  the  power  of 
sustaining  tnemselves  for  a  time  on  other  than  their  favorite  food, 
for  no  one  who  knows  the  efficiency  of  this  species  as  a  check  on 
the  multiplication  of  the  com  plant  louse  can  fail  to  yield  it  gladly 
the  few  kernels  of  com  needed  to  tide  it  over  a  period  of  danger- 
ous scarcity  of  its  animal  food. 


5.    The  Brassy  Flea  Beetle. 
{Ckcetocnema  pidicaria,  Cr.) 

Order  Coleoptera.    Family  Chrysomelidje. 

This  abundant  little  flea  beetle,  one  of  the  commonest  and  most 
widely  distributed,  was  twice  noticed  in  young  com  during  the  last 
season  in  numbers  sufficient  to  inflict  noticeable  injury  at  the  time, 
by  riddling  the  leaves  with  small  holes. 

6.    Leaf  Hoppers. 

Tettigonid^. 

.    Jas8U8  inimiais.  Say. 

Cicadiila  nigrifrons,  n.  s.* 

Cicadula  quadrilineatus,  n.  s.* 

Macropsis  nobiiis. 

Among  the  various  species  of  leaf  hoppers  found  upon  young  corn, 
those  above  mentioned  have  occasionally  occurred  in  our  experi- 
ence in  sufficient  numbers  to  injure  the  plant  appreciably  in  June 
and  July.  The  three  species  first  mentioned  are  more  fully  treated 
under  the  head  of  Insects  Injurious  to  Wheat. 

7.    Grasshoppers  (Acridid^)  in  Corn. 

The  damage  done  to  Indian  corn  by  the  common  species  of  grass- 
hoppers has  been  often  enough  reported,  and  is  known  to  every 
one,  but  the   species   responsible   for   it  have   rarely  been  precisely 

*See  pafire  C9. 
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identified.     During  the  prest^nt  season  the  following  species  have 
been  found  noticeably  injurious  to  this  crop  in  Illinois: 

The  Bed-Leoged  Grasshoppers,  Pezotettizfemur-rubrum,  DeG.,  and 
P.  atlanis,  Riley.  The  most  evident  injury  to  com  done  by  these  species 
which  came  to  my  knowledge,  was  that  reported  by  Dr.  P.  W. 
Goding.  In  a  letter  dated  August  29,  he  says:  "For  the  first  time 
in  my  life  I  have  this  summer  seen  damage  done  to  crops  by 
locusts.  The  com  bordering  on  grass  lands  has  been  considerably 
injured,  causing  the  ear  to  be  small  and  undeveloped.  They  ate 
the  leaves,  husks,  tops  and  ends  of  the  ears.  The  injury  was  done 
by  the  femur-rubrum  and  ailanis;  also  many  narrow  winged  'katydids* 
were  with  them."     [Probably  Orchelimum  vulgare.] 

Acrldium  americanum,  Drury. — In  Union  and  Perry  Counties,  in 
September  this  great  bird  grasshopper  (so  closely  related  to  the 
Egyptian  locust  as  to  startle  one  as  he  notices  its  abundance  in  ex- 
treme Southern  Illinois),  was  occasionally  found  doing  considerable 
damage  in  the  borders  of  cornfields,  sometimes  completely  stripping 
the  stalks  of  leaves.  It  never  swarms,  however,  and  has  not  the 
dreaded  power  of  migration  of  its  relative,  and  has  hitherto  done  no 
serious  injury. 

CaUrptenus  differentialis,  Thos. — This  species,  one  of  our  most 
abundant,  was  the  commonest  grasshopper  in  cornfields  in  Southern 
Illinois  this  fall,  feeding  not  only  on  the  leaves,  but  on  the  corn  at 
the  tip  of  the  ears,  and  sometimes  gnawing  down  the  side  of  the 
cob. 

Orchelimum  vtdgare,  Harris. — In  some  situations  this  common  grass 
locust  was  about  as  abundant  as  Caloptenua  differentialis,  and  sim- 
ilarly injurious. 

8.    A  Contribution  to  the  Life  History  op  the  Corn  Plant  Louse. 

{Aphis  maidis.  Fitch.) 

Order  Hemiptera.    Family  Aphidib^. 

By  H.  Garman. 

Oar  knowledge  of  this  insect  is  made  up  of  scattered  contributions 
which  have  been  made  from  time  to  time  since  the  year  1856,  when 
Dr.  Asa  Fitch,  in  his  second  report  on  the  noxious,  beneficial  and 
other  insects  of  the  State  of  New  York,  named  the  insect  and  de- 
scribed the  aerial  form.  At  the  time  his  report  was  written,  Dr. 
Fitch  had  seen  only  the  larva,  wingless  female,  pupa  and  winged 
female  of  the  aerial  form,  and  these  were  supposed  by  him  to  occur 
only  upon  the  peduncles  of  corn  ears. 

Mr.  B.  D.  Walsh  next  discovered  the  root  form  and  described  its 
larva,  apterous  female,  pupa  and  alate  female  (Proc.  Ent.  Soc.  Phil., 
1863,  and  Trans.  111.  State  Ag.  Soc,  1865).  He  mentions  the  fact 
that  this  form  is  attended  by  small  ants. 

In  his  list  of  the  plant-lice  of  the  United  States,  published  in 
Bulletin  2  of  the  Illinois  State  Laboratory  of  Natural  History,  1877, 
Br.  Cyrus  Thomas  adds  to  our  information  the  statement  that  the 
aerial  form  occurs  on  the  corn  silks  as  well  as  on  the  ear-stalks. 
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In  the  years  following  this  until  1882,  the  notes  on  the  corn 
louse  which  appeared  in  periodicals  added  nothing  new  to  its  history, 
being  chiefly  repetitions  of  the  matter  giyen  in  the  three  articles 
above  referred  to.  But  in  the  Stark  County  (Illinois)  News  in  1882, 
Dr.  E.  B.  Boardman  published  an  account  of  the  insect  in  which 
we  find  a  few  facts  additional  to  those  already  given.  The  aerial 
form  is  said  by  this  writer  to  appear  on  the  tassels  in  the  latter 
part  of  July  and  to  be  also  attended  by  small  ants.  The  lice  are 
said  to  occur  ''all  the  way  up  the  stalk,"  are  badly  parasitized  by 
a  small  ichneumon  fly  and  are  preyed  upon  by  the  lady  bug, 
CoccineUa  O-notata, 

Prof.  S.  A.  Forbes  in  his  report  for  the  year  1882,  as  Illinois 
State  Entomologist,  adds  the  three  lady  bugs,  Hippodamia  maculata, 
H»  convergens,  and  H.  glacialis  to  the  list  of  corn  plant  louse  ene- 
mies, and  the  ant  which  attends  the  lice  is  identified  by  him  as 
Lasius  flavuB. 

The  next  addition  appeared  in  the  third  biennial  report  of  the  Kan- 
sas State  Board  of  Agriculture,  1883.  In  this  report  Mr.  E.  A. 
Popenoe  states  that  he  observed  in  his  state,  com  plant  lice  living 
upon  sorghum  cane  and  found  the  larvae  of  a  syrphus  fly  preying 
upon  them. 

The  latest  of  the  more  important  contributions  appeared  in  Prof. 
Forbes'  report  as  State  Entomologist  for  1888.  In  this  article, 
broom  com  is  added  to  the  list  of  com  louse  food-plants  and  ex- 
act data  as  to  the  occurrence  of  the  two  forms  durmg  the  season 
are  given.  Panicum,  a  common  grass  of  com  fields,  is  shown  to  be 
a  possible  food-plant. 

These  authors  have  given  us  the  essential  facts  as  far  as  they 
are  at  present  known.  Besides  their  work  only  a  few  scattered 
notes  and  more  or  less  imperfect  summaries  of  the  information  they 
give,  have  appeared  in  print.  As  thus  recorded  the  history  is  im- 
perfect in  several  important  particulars.  (1)  It  does  not  tell  us 
where  the  males  and  egg-laying  females  appear  and  when  and  where 
the  eggs  are  laid,  and  (2)  it  does  not  tell  us  positively  what  relation 
the  root  and  aerial  forms  bear  to  each  other.  It  was  with  the  pur- 
pose of  deciding  these  points  that  the  observations  recorded  in  what 
follows  were  undertaken. 

A  marked  irregularity  in  the  growth  of  corn  often  noticed  in  the 
spring  of  the  year,  is  frequently  found  on  investigation  to  be  the 
result  of  attacks  of  the  root  form  of  the  corn  louse,  and  large  colo- 
nies will  in  such  cases  be  found  on  the  bases  of  the  stems  and  on 
the  roots  of  the  dwarfed  plants.  Such  plants  frequently  do  not  re- 
cover from  the  damage  done  them,  but  yield  at  the  harvest,  if  any- 
thing, small  or  imperfect  ears.  The  aerial  lice  also  sometimes  dwarf 
the  plants  where  they  occur  in  great  numbers,  but  when  the  fore 
part  of  the  season  is  favorable,  the  plants  gain  such  a  start  by 
the  time  this  form  appears  that  subsequent  injuries  will  not  check 
the  growth. 

The  damage  wrought  by  these  insects  occasionally  reduces  a  crop 
one-half  or  three-fourths,  but  damage  so  severe  as  this  is  exceptional 
and  confined  to  limited  areas.  The  uniform  presence  of  the  lice, 
however,  and  their  wide  distribution,  taken  with  the  value  of  the  crop 
they  affect,  makes  them  very  damaging  pests  to  the  people  of  this 
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State.  Taking  the  acreage  for  corn  in  Illinois  as  6,586,201,  the 
the  number  given  in  the  report  of  our  State  Agricultural  Department 
for  1882,  on  average  loss  in  a  year  of  as  little  as  one  bushel  to 
each  ten  acres  would  amount  to  about  658,620  bushels  of  cornj  rep- 
resenting at  least  $100,000  in  money,  an  amount  sufficient  to  pay 
the  expenses  of  a  State  Entomologist  for  fifty  years. 

NOMENCLATURE. 

All  those  who  have  written  upon  the  com  louse,  with  the  excep- 
tion of  Prof.  Forbes,  have  used  without  question  the  technical  name 
Aphis  maidis.  There  can  be  little  doubt,  nowever,  that  the  com  plant 
louse  belongs  to  the  genus  Bhopalosiphum,  as  this  genus  is  used 
by  the  great  authorities  on  the  classification  of  aphides.  The  char- 
acteristic swollen  cornicles  are  not  as  well  marked  as  in  some  mem- 
bers of  the  genus  Bhopalosiphum,  but  will  serve  at  a  glance  to  dis- 
tinguish this  species  from  members  of  the  genus  Aphis.  The  old 
name  has  so  frequently  appeared  in  these  reports  that  a  change  is 
not  deemed  desirable  here. 

DESCRIPTION. 

Winged  mmparotts  female  [root  form]. — Head  black.  Thorax  brown- 
ish black.  Abdomen  above  pale  green  with  about  three  marginal 
black  spots  and  numerous  small,  dark  specks  over  the  surface. 
Antennte  dark  with  pale  at  the  articulations.  Prothorax  pale  in  the 
middle;  meso-  and  metathorax  chiefly  brown.  Cornicles  black  with 
some  black  at  their  bases,  chiefly  inside.  Cauda  dusky,  with  several 
transverse  dusky  marks  before  it.  Thorax  chiefly  dark  below,  with 
interspaces  about  bases  of  limbs  brownish.  Under  side  of  the  abdo- 
men pale  green ;  two  transverse  dark  marks  before  the  cauda.  Legs 
mostly  black;  tibiae  for  basal  two-thirds  pale.  Length  of  body  1.8 
mm. ;  width  of  body,  .9  mm. ;  antennae,  .7  mm ;  cornicles,  .12  mm. ; 
wing,  2  mm. 

Piipa  of  winged  viviparous  female  [root  form]. — Head  obscurely 
dusky.  Thorax  obscure  reddish  brown.  Abdomen  above  pale  dull 
green,  without  spots.  Antennoe  dusky  only  at  tip.  Eyes  reddish- 
brown.  Wing-pads  obscurely  dusky.  Cornicles  black.  Cauda  dusky. 
General  color  below  greenish.  Bostrum  dark  at  base  and  tip.  Tarsi 
and  tips  of  tibi©  dusky.  Length  of  body,  1.61  mm. ;  width  of  body, 
.8  mm. 

Wingless  viviparous  female  [root  form]. — Head  black  above.  Pro- 
thoracic  segment  black;  the  following  three  body  segments  each 
with  a  transverse  dusky  mark  on  their  middles.  Abdomen  pale 
green,  with  black  marginal  spots  and  with  numerous  smaller  specks 
over  the  surface.  Antennae  dusky  at  tip  and  slightly  also  at 
base.  Eyes  reddish  brown.  Cornicles  black.  Cauda  dusky;  pre- 
ceded by  two  transverse  black  marks.  Abdomen  beneath  with  two 
transverse  black  marks  before  the  cauda,  otherwise  nearly  uniform 
pale  green  below,  Bostrum  black  at  base  and  tip.  Coxse,  femora 
chiefly,  tips  of  tibiae  and  the  tarsi  black.  Body  widely  oval  in  out- 
line. Antennae  short,  about  half  the  length  of  the  body  and  head; 
first  and  second  articles  equal  in  length,  first  largest ;   third  article 
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longest ;  fourth  and  fifth  subsequal  and  about  equal  to  the  thickened 
proximal  part  of  the  sixth.  Cornicles  short,  tapering  towards  the 
tip,  not  swollen,  extremities  flared.  Cauda  short  and  wide.  Length 
of  body,  1.4  mm. ;  width  of  body,  .93  mm.:  antennae,  .57  mm. 

The  young  of  this  form  are  paler  in  color  and  have  proportionally 
longer  rostra  and  shorter  cornicles. 

Winged  vimparoxis  ftmole  [aerial  form]. — Head  black.  Thorax 
chiefly  black  above.  Abdomen  pale  green,  faintly  bluish  at  sides, 
with  three  marginal  black  spots  on  each  side  preceding  larger  spots 
which  surround  the  bases  of  the  cornicles.  Antennas  chiefly  black. 
Cornicles  black.  Cauda  green,  edged  with  black.  Segments  behind 
the  Cauda  dark-edged.  Head  and  thorax  beneath  chiefly  black. 
Abdomen  pale  green,  with  two  transverse  black  marks  preceding  the 
Cauda.  Legs  pale  at  their  articulations;  middle  part  of  tibiae  often 
pale.  Bostrum  chiefly  black.  Body  more  slender  than  that  of  the 
female  of  the  root  form.  Antennae  rather  long;  fourth  and  fifth 
articles  each  longer  than  the  basal  part  of  the  sixth.  Cornicles 
moderately  long,  swollen  in  the  middle.  Length  of  body,  2  ^  mm. ; 
width  of  body,  .87  mm. ;  antennae,  about  .85  mm. :  cornicles,  .2  mm. ; 
wing,  2.65  mm. 

Vwpa  of  winged  viv'vporous  female  [aerial  form]. — Head  dark  brown, 
often  presenting  an  appearance  of  two  longitudinal  dark  bands. 
Body  chiefly  pale  green.  Wing-pads,  cornicles  and  tip  of  cauda 
black.  Antennae  chiefly  dark.  Beak  dark  at  base  and  tip.  Legs 
nearly  all  dark;  tibiae  pale  proximally.  Length  of  body.  1.8  mm.; 
width  of  body,  .62  mm. ;  antennae,  .7  mm. ;  cornicles,  .12  mm. 

Wingless  viviparoiis  female  [aerial  form].— General  color  pale  grecD, 
with  Cauda,  cornicles  and  greater  part  of  the  rostrum,  antennae,  and 
legs  black.  Head  with  two  broad,  approximated,  longitudinal  dark 
bands  which  give  the  prevailing  color.  Abdomen  with  the  usual 
marginal  black  spots  and  the  black  patch  about  the  base  of  the 
cornicles.  Antennae  dark  at  base  and  apex.  Eyes  reddish  brown. 
Anterior  legs  mostly  pale.  Bostrum  dark  at  base  and  apex.  More 
slender  than  the  female  of  the  root  form  and  of  a  brighter  green 
color.  The  cornicles  are  swollen  in  the  middle.  Length  of  body, 
1.97  mm.;  width  of  body,  1  mm.;  antennae,  .75  mm.;  cornicles, 
.17  mm. 

The  young  of  this  form  differs  from  the  adults  in  the  same  manner 
as  do  those  of  the  root  form,  i.  e.  they  are  more  slender,  have 
longer  beaks  and  shorter  cornicles. 

Towards  fall  the  green  color  worn  by  the  adults  is  changed  for 
darker  colors  and  often  females  which  are  still  giving  birth  to  young 
are  bluish  black.  A  meal-like  coating  can  be  detected  on  the  bodies 
by  examination  with  a  lens. 

LIFE   HISTORY  AND   HABITS. 

Naturalists  hold  to  the  belief  that  it  is  not  in  accordance  with 
natural  law  that  a  species  of  animal  should  reproduce  indefinitely 
without  the  union  of  the  male  and  female  sexes.  It  is  true  that 
when  supplied  with  heat  and  food  artificially,  certain  species  of 
Aphides  have  been  induced  to  reproduce  for   long  periods   without 
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marriage,  but  it  is  held  that  this  could  not  be  continued  for  any 
great  length  of  time  without  injury  to  the  species,  and  eventually, 
it  is  thought,  would  result  in  its  extermination.  There  are  certain 
species  of  plant  lice,  however,  of  which  no  males  or  oviparous 
females  have  been  seen.  Such  species  are  thought  to  produce  males 
and  egg  laying  females  locally  or  only  at  seasons  which  from  some 
unknown  cause  are  especially  favorable  to  this  method  of  reproduc- 
tion. 

Observations  made  by  the  writer  during  the  past  season  indicate 
this  habit  for  Aphis  maidls.  From  the  latter  part  of  May  when 
this  plant  louse  appeared  on  the  com  till  the  middle  o£  November 
when  the  com  had  long  been  dry  and  the  ground  had  been  many 
times  frozen,  the  corn  louse  was  followed  with  special  care;  and 
though  hundreds  of  individuals  were  dissected  under  the  micros- 
cope, only  wingless  and  winged  viviparous  females  were  seen  during 
the  season.  About  October  6th,  most  of  the  sorghum  cane  in  Cen- 
tral Illinois  was  ripe  and  ready  for  the  mill.  Aphis  maidis  had  been 
daring  the  season  abundant  on  the  blades  and  to  save  itself  must 
now  depart.  Upon  examination  the  species  was  found  to  be  repre- 
sented mostly  by  pupae  and  alate  females.  The  pupse,  as  was  found 
by  confining  them,  were  rapidly  maturing  and  the  winged  adults 
were  leaving  the  sorghum  and  scattering  in  all  directions.  While 
standing  at  the  edges  of  such  fields  at  this  time  one's  person  inter- 
rupted the  flight  of  many  of  these  winged  lice.  The  roots  were 
now  carefully  searched  for  the  root  form,  but  it  was  not  to  be  found 
in  places  where  at  the  beginning  of  the  season  it  was  common. 
Whole  plants  were  searched  with  the  glass  for  eggs,  and»  though 
some  of  them  had  afforded  nourishment  to  hundred  of  aphides  dur- 
ing the  summer,  no  eggs  could  be  found.  The  lice  which  were  thus 
forced  to  leave  the  sorghum  field  doubtless  resorted  to  the  com, 
which  was  less  advanced  and  for  some  time  afterward  continued  to 
furnish  them  appropriate  food. 

With  the  advance  of  the  season  the  lice  upon  corn  were  also  de- 
prived of  food.  But  in  this  case  the  irregular  development  of  the 
stalks  which  prevailed  in  most  fields  served  to  collect  the  lice  into 
great  colonies  by  driving  them  gradually  from  their  stalks  to  the 
greener  and  less  matured  ones.  At  the  last  most  of  the  lice  were 
to  be  found  between  the  outer  husks  of  the  greener  ears  and  upon 
dwarfed  and  immature  stalks.  These  had  not  all  collected  there  as 
winged  females,  for  the  wingless  louse  showed  itself  capable  of  leav- 
ing a  stalk  and  finding  a  better  one.  Both  wingless  and  winged 
females  of  of  the  aerial  form  were  now  isolated  and  confined :  both 
were  found  to  give  birth  to  living  young.  On  the  ninth  of  Novem- 
ber numerous  specimens  were  collected  in  the  fields  and  carried  to 
the  house.  Among  them  were  many  winged  females,  some  pups 
and  a  few  young.  All  proved  to  be  viviparous.  Some  of  them 
were  alive  November  fifteenth ;  on  the  twentieth  of  this  month  the 
last  winged  female  died  with  its  body  distended  *witb  matured  em- 
bryos (11  were  counted.)  The  last  to  succumb  was  a  pupa  which 
died  some  days  later. 

The  specimens  seen  in  the  fields  November  9th,  were  the  last 
ones  observed  alive  out  of  doors.  Previous  to  this  date  there  had 
been  severe  frosts,  and  the  corn  was  nearly  all  dry  and  hard.    The 
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lice  obtained  at  this  time  were  found  chiefly  among  the  husks  of 
nubbins  and  in  crannies  between  the  ensheathmg  part  of  the  leaves. 
They  were  evidently  restless,  and  the  warmth  of  the  sun  at  midday 
aroused  some  of  them  to  endeavors  to  find  better  quarters.  These 
were  found  wandering  about  the  stalks.  An  almost  microscopic  ex- 
amination of  stalks  which  had  supported  thousands  of  aphides  was 
made  after  the  lice  disappeared  without  finding  an  egg.  The  root 
form  of  the  com  louse  has  not  to  my  certain  knowledge  been  ob- 
served later  than  October  8.  Its  period  has  probably  passed  and 
its  purpose  been  served  when  the  warm  weather  of  July  comes  on, 
and  with  it  the  aerial  form.  But  to  make  sure  as  to  whether  or 
not  this  form  was  hibernating  in  the  ground,  the  roots  of  weeds, 
grasses  and  com  in  comfields  were  searched  in  November,  but  with- 
out finding  them.  In  the  same  fields  at  this  time,  the  hibernating 
viviparous  females  of  Schizoneura  panicola  were  abundant  on  the 
roots  of  blue  grass  and  timothy. 

From  these  observations,  it  seems  to  me  evidently  either  that  (a) 
Aphis  maidis  matures  its  egg-laying  brood  locally ;  (b)  that  this  brood 
matures  on  some  plant  other  than  com,  or  (c)  that  tne  brood  appears 
at  intervals  greater  than  one  year,  the  species  being  in  the  mean- 
time maintained  by  hibemating  viviparous  individuals. 

(a)  The  area  over  which  the  foregoing  observations  were  made 
will  doubtless  be  quite  uniformly  infested  early  the  coming  spring 
with  com  plant  lice.  That  these  lice  can  have  been  so  distributed 
over  so  extensive  an  area,  and  at  so  early  a  date  after  hatching 
from  the  eggs  of  locally  developed  oviparous  females,  can  not  be 
believed. 

(b)  If  eggs  were  produced  on  some  plant  other  than  com,  it  must 
have  been  by  plant  lice  bom  of  the  viviparous  females  which  de- 
serted the  corn.  The  development  of  such  a  brood  would  have  been 
possible  even  after  the  first  of  November;  for  Aphis  mali  matured 
its  oviparous  brood  on  the  apple  trees  after  this  date.  When  the 
winged  viviparous  females  of  the  com  louse  began  to  mature  rapidly 
and  scatter  through  the  fields  in  the  fall,  close  watch  was  kept  of 
available  plants  to  see  whether  or  not  the  lice  resorted  to  them  for 
this  purpose.  Volunteer  com,  which  grew  up  along  railroads  late 
in  the  season,  became  almost  invariably  stocked  by  these  migrating 
individuals,  but  on  no  other  plant  could  the  adults  and  young  be 
found.  Wheat,  oats  and  the  perennial  grasses  seemed  to  be  the 
most  likely  to  be  resorted  to,  and  the  roots  and  stalks  were 
thoroughly  examined.  The  lice  peculiar  to  these  plants  were  often 
found  in  very  great  numbers,  but  in  not  a  single  instance  was  any- 
thing found  established  on  them  which  could  be  taken  for  Aphis 
tnaidis, 

(c)  The  hypothesis  that  the  lice  hibernated  as  alate  viviparous 
females  was  the  only  one,  then,  left  to  me,  and  though  not  thoroughly 
satisfied  with  the  pature  of  the  eVidence,  I  am  disposed  to  believe 
that  this  is  the  usual  manner  of  passing  the  cold  months,  and  that 
the  oviparqus  brood  appears  only  under  specially  favorable  circum- 
stances, perhaps  locally.  This  conclusion  is  held  subject  to  revision. 
It  is  what  seems  most  probable  with  the  results  of  two  seasons  ob- 
servation before  me. 
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The  following  observation  bears  upon  the  relation  of  the  root  and 
aerial  forms  to  each  other.  On  the  25th  of  June  a  number  of  the 
root  form  were  colonized  on  the  roots  of  corn  growing  in  the  labor- 
atory, and  on  the  5th  of  July  one  of  these  lice  was  observed  to  have 
established  itself  upon  one  of  the  leaves.  On  the  6th  of  July  it  was 
found  to  have  given  birth  to  two  young  during  the  preceding  night. 
Others  of  the  root  lice  were  observed  upon  the  leaves,  but  the  plant 
at  this  stage  began  to  die,  and  the  experiment  ended.  I  have  little 
doubt,  however,  that  this  would  have  proved  the  beginning  of  a 
colony  of  aerial  com  lice. 

In  the  light  of  these  observations,  the  history  of  the  lice  during 
the  year  seems  to  be  this :  Reproduction  is  carried  on  during  the 
warm  months  by  the  viviparous  (mostly  wingless)  females  of  the 
aerial  form.  In  the  fall  viviparous  winged  females  predominate, 
serving  to  distribute  the  species  and  (generally)  by  hibernating  pass 
it  over  the  winter  months.  In  the  spring  these  females  resort  to  the 
roots  and  bases  of  the  stems,  where  they  are  then  protected  from 
the  cold,  and  multiply  here  until  the  warm  weather  of  the  latter 
half  of  July  sets  in,  when  their  descendants  migrate  to  the  leaves, 
husks  and  silks,  founding  there  the  colonies  of  aerial  lice. 

An  account  of  the  life  history  of  this  plant  louse  would  be  imper- 
fect without  some  notice  of  the  httle  ant,  Ladus  flavus.  In  the  spring 
this  ant  is  almost  invariably  to  be  found  with  the  root  lice,  carefully 
guarding  the  latter,  and  when  the  burrows  are  exposed  carrying  them 
away  and  concealing  them  in  the  earth.  During  the  fore  part  of 
summer  it  occurs  on  the  plants  among  the  aerial  hce,  but  when  the 
dry  season  of  late  August  and  early  September  sets  in,  it  burrows 
deep  into  the  earth  and  is  not  often  seen  except  after  rains,  when 
it  opens  up  its  burrows.  With  the  fall  rains  it  again  comes  to  the 
surface  and  may  be  found  to  the  end  of  the  season  with  its  young 
and  colonies  of  Schizoneura  paniccla  on  the  roots  of  grasses.      Its 

Surpose  in  attending  the  com  louse  is  doubtless  to  secure  the  sweet 
uia  which  a  tap  from  an  antenna  will  cause  a  full  fed  louse  to 
eject.*  But  I  am  disposed  to  believe  that  the  ants  attend  Schizo- 
neura panicola  for  the  purpose  of  browsing  upon  the  waxen  coat 
which  covers  that  species.  I  have  several  times  seen  the  ants  gath- 
ered about  a  detached  mass  of  this  wax  and  apparently  eating  it. 
In  some  nests  of  these  aiits  one  finds  in  winter  masses  of  plant  lice 
eggs  which  have  been  collected  the  previous  fall.  The  ants  carry 
these  about  as  the  do  the  plant  lice.  Why  they  are  collected,  I  am 
unable  to  say.  A  natural  inference  is  that  they  collect  them  to  stock 
plants  in  the  vicinity  of  their  nests  in  the  spring,  f  It  may  be  they 
are  used  as  food,  as,  indeed,  from  the  results  of  some  experiments 
in  keeping  them  indoors  I  suspect  the  lice  are  occasionally. 

*  Durin«  the  post  summer  I  have  repeatedly  seen  the  ante  secure  this  favor,  and  to 
mr  surprise  the  sweet  droplet  was  always  dlsoharged  from  the  vent,  never  from  the 
cornicles. 

t  A  quanUty  of  these  ecffs  were  collected  last  sprins  and  slveD  to  a  colony  of  ants 
kept  in  doors.  They  hatched  small  green  plant  lice  which  at  once  scattered  in  all  di- 
rections. They  would  not  make  their  home  on  any  of  the  plants  offered  them,  and  so 
were  lost 
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The  following  table  shows  the  dates  at  which  the  lice  have  been 
observed. '  It  is  deficient  in  not  showing  the  relative  abundance  at 
the  different  dates  of  the  stages,  larva,  pupa,  and  adult  females : 
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The  species  will  probably  be  found  to  occur  in  every  county  of  the 
State.  We  have  observed  it  or  had  it  reported  from  the  following: 
Stephenson,  Ogle,  DeKalb,  Eock  Island,  Kendall,  LaSalle,  Putnam, 
Stark,  Livingston,  Warren,  Peoria,  McLean,  Tazewell,  Mason,  Me- 
nard, Champaign,  Morgan,  Jersey,  Fayette,  EflBngham,  Marion, 
White,  Madison,  Union,  and  Pulaski. 

PARASITES  AND   PRBDACEOUS   INSECTS  AFFECTING  THE   CORN  LOUSE. 

A  most  efficient  check  on  the  further  increase  of  the  corn  louse 
exists  in  a  small  four-winged  fly,  belonging  to  the  genus  AdiaJytus, 
which  deposits  its  eggs  within  the  bodies  of  the  lice  and  in  its 
larva  state  feeds  upK)n  their  tissues.  The  greater  part  of  a  colony 
of  the  lice  is  sometimes  thus  infested,  the  lice  containing  the  grubs 
which  hatch  from  the  eggs  being  known  by  their  brown  swollen 
bodies,  or  at  an  earlier  stage  by  a  slightly  yellowish  color.  The 
adult  Adialytus  is  a  slender,  active  ichneumon  fly,  about  .06  inch 
in  length.  Its  feelers  and  legs  are  long  and  slender  and  the  abdo- 
men is  very  flexible  so  that  it  can  easily  be  bent  upon  itself.    The 
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general  color  is  black,  with  yellow  mouth-parts  and  legs.  The 
wiDgs  are  transparent  and  beautifully  iridescent  under  the  magni- 
fying glass.  The  male  closely  resembles  the  female,  but  has  two 
more  articles  in  each  of  its  antennae  and  has  the  tip  of  its  abdomen 
blunt  instead  of  sharp  pointed.  The  following  more  detailed  des- 
cription will  serve  to  distinguish  the  species  from  those  which  in- 
fest other  plant  lice. 

AdialyUis  maidaphidis,  noT.  sp.  Head  and  thorax  black,  shining, 
smooth.  Abdomen  reddish  brown,  darkest  on  the  middle  of  the 
segments,  with  a  few  short  whitish  hairs.  Front  with  whitish  hairs. 
Antennie  dull  black.  Mouth-parts  pale  honey  yellow.  Goxse  of  an- 
terior and  middle  legs,  trochanters  of  all  the  legs,  anterior  and 
middle  femora,  anterior  tibiae  an|i  tips  of  middle  and  hind  tibise 
honey-yellow.  Posterior  femora  mostly  black.  Limbs  clothed  with 
appressed  silky  white  pubescence,  thickest  on  the  tibise  and  tarsi. 
Hind  coxse  black.  Tarsi  dusky.  Winss  transparent,  iridescent,  with 
some  yellow  at  base  and  a  basal  naif  of  costa.  Stigma  smoky 
brown,  with  a  touch  of  yellow  at  its  inner  angle.  Nerves  black. 
Head  subspherical.  Eyes  large  and  prominent.  Three  ocelli 
conspicuous.  Antennse  of  13  articles  in  the  female;  with  15 
in  the  male.  Two  proximal  articles  equal  in  length,  shorter 
than  the  others,  about  as  long  as  wide.  The  succeeding  articles 
about  equal  in  length,  about  twice  as  long  as  wide.  Distal  article 
in  female  longer  than  the  others ;  in  the  male  it  is  about  equal  to 
them.  The  articles  are  longitudinally,  finely  carinate.  Thorax  ob- 
ovate,  elevated  anteriorly,  impunctured.  Abdomen  spindle  shaped, 
depressed,  pointed  in  the  female,  blunt  in  the  male.  Legs  long  and 
slender;  femora  spindle-shaped,  about  three-fourths  the  length  of 
the  tibise.  Tibise  slender  at  base,  gradually  enlarging  to  their  ex- 
tremities. First  article  of  tarsi  long  and  uniform  in  diameter ;  about 
as  long  as  the  three  succeeding  together.  Second  article  a  little 
larger  than  the  following  ones  and  slightly  swollen.  Three  distal 
articles  subequal.    Length,  2  mm. 

During  the  summer  and  autumn  these  little  flies  may  be  seen 
running  rapidly  about  on  the  com  which  is  infested  with  lice,  and 
if  watched  will  be  seen  now  and  then  to  approach  a  plant  louse, 
tap  it  gently  with  the  antennse,  and  if  the  louse  seems  to  be  satis- 
factory, the  abdomen  of  the  parasite  is  suddenly  bent  downwards 
and  then  forwards  between  the  legs,  the  victim  is  stabbed  by  the 
short,  sharp  pointed  ovipositor  and  an  egg  is  inserted  at  the  same 
time  in  its  body.  The  parasitized  louse  continues  to  feed  after  the 
egg  has  been  deposited  as  if  nothing  had  occurred  to  discommode 
it,  and  if  young  may  continue  to  grow  until  the  natural  size  is 
reached.  All  this  time  the  great  grub  hatched  from  the  egg  is 
feeding  upon  its  tissues  and  growing  rapidly  so  that  by  the  time  it 
gets  its  growth  the  body  of  its  host  is  swollen  out  greatly  beyond 
the  usual  proportions.  The  grub  seems  to  avoid  the  vital  organs 
of  its  host  until  the  last  so  that  the  louse  does  not  entirely  succumb 
until  the  grub  is  ready  to  become  a  pupa,  at  which  time  it  seems 
to  devour  all  the  remaining  tissues  or  crowd  them  aside  to  make 
room  for  itself.  The  body  of  the  louse  has  by  this  time  become 
brown  and  dry,  and  though  outwardly  looking  like  a  very  plump 
plant  louse  is  really  only  a  skin  enclosing  a  parasite.  By  some 
means,  not  ascertained,  the  swollen  body  becomes  glued  to  the  leaves 
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and  there  remains  until  the  parasite  emerges.  The  grub  of  the 
Adialytus  is  yellowish  white,  thick-bodied  and  short.  It  lies  bent 
upon  itself  and  when  removed  is  perfectly  helpless.  The  pupsB  lies 
in  the  same  position,  is  also  white,  with  the  large  eyes  showing 
conspicuously  at  the  sides  of  the  head.  The  adult  emerges  within 
the  dried  skin  of  the  lou^e  it  has  inhabited  and  at  once  gnaws 
a  round  piece  out  of  the  back  of  the  latter,  generally  near  the  pos- 
terior end  of  the  body,  and  pushing  this  piece  out  emerges  through 
the  opening  made.  Often  these  pieces  which  are  gnawed  out  adhere 
at  one  side,  so  that  after  the  parasite  has  emerged  they  fall  back 
in  place  and  the  empty  skin  looks  much  as  before.  The  parasites 
emerge  in  great  numbers  in  the  fall  of  the  year  at  the  time  the 
winged  females  become  most  abundant,  and  I  believe  many  of  them 
hibernate  as  adults.  An  examination  of  a  great  number  of  swollen 
plant  lice  in  midwinter,  however,  reveals  a  few  with  living  grubs. 
Lice  that  are  infested  with  this  parasite  seem  never  to  produce 
young,  their  whole  existence  being  given  up  to  bringing  the  unwel- 
come guests  to  maturity.  The  wingless  females  seem  to  suffer  most 
from  its  attacks,  by  far  the  greater  number  of  swollen  bodies  repre- 
senting this  form,  but  a  good  many  pupsB  and  winged  females  also 
become  infested.  The  greater  immunity  of  the  wingediouse  is  prob- 
ably due  to  its  greater  activity;  when  disturbed,  in  warm  weather, 
it  takes  wing  readily. 

■ 

Syrphus  Fly  Larva. — Next  to  the  small  hymenopterous  insect  just 
described,  the  larvsB  of  small  dipterous  insects  known  everywhere  as 
syrphus  flies  are  most  destructive  of  the  lice.  These  larvas  are  con- 
siderably larger  than  their  prey,  and  spend  their  time  creeping 
about  among  the  herds  of  lice  on  the  com  ears  and  tassels.  They 
seize  the  plant  lice  in  their  mouths,  and  in  a  few  minutes  have 
sucked  out  all  their  juices.  Great  numbers  of  lice  are  destroyed  by 
a  single  larva  in  the  course  of  a  day,  as  they  are  very  active  and 
voracious.  They  occur  throughout  the  summer  months,  and  are 
sometimes  found  as  late  as  November.  Their  empty  pupa  skins  are 
sometimes  found  with  a  round  hole  in  the  posteriox  part,  from  which 
some  parasite,  has  emerged. 

The  Syrphus  fly  larva  is  elongate  cylindrical,  transversely  wrinkled 
with  a  blunt  posterior  end,  tapering  more  nearly  to  a  point  anter- 
iorly. The  head  is  not  much  different  from  the  other  body  seg- 
ments. On  each  side  of  the  mouth  is  a  black,  hard,  toothed  jaw, 
which  serves  to  hold  the  lioe.  There  are  no  eyes.  The  color  is  nale 
green  when  the  alimentary  canal  is  filled  with  the  juices  of  niant 
lice ;  at  other  times  it  is  yellowish  brown.  Its  length  is  about  three- 
tenths  of  an  inch. 

The  adult  is  a  handsome  two-winged  fly,  with  large  reddish  brown 
eyes,  transparent  iridescent  wings,  shining,  greenish  black  thorax, 
and  with  the  abdomen  alternately  striped  transversely  with  black 
and  yellow.  The  head  is  chiefly  yellow,  with  a  frontal  tuft  of  short, 
dark  pubescence,  and  a  wide  black  band  extending  down  the  front 
to  near  the  base  of  the  antennas,  with  silvery  pubescence  behind  the 
eyes.  The  three  basal  articles  of  the  antennse  are  orange  yeUow; 
the  bristle  is  black.  A  wide  yellow  stripe  extends  from  the  anterior 
margin  of  the  thorax  on  each  side  to  tne  bases  of  the  wings,  where 
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they  terminate   abruptly.     Legs   pale  yellow.     Interior  surface   of 
abdomen  also  pale  yellow. 

Larvae  of  this  fly  kept  in  confinement,  pupated  during  the  first 
part  of  August,  and  the  flies  emerged  between  the  fifteenth  and 
twenty-fifth  of  September.  During  this  period  the  larvae  were  ob- 
served among  the  lice  in  the  fields,  a  fact  which  indicates  several 
broods  during  the  summer.  The  only  flies  obtained  were  accident- 
ally destroyed,  and  their  species  can  not  therefore  be  definitely  de- 
termined. The  larvse  creep  like  leeches,  and  when  they  have  seized 
a  plant  louse,  raise  the  anterior  part  of  their  bodies  so  as  to  pre- 
vent the  struggles  of  the  prey  freeing  it  from  their  grasp.  A  Euro- 
pean species  is  said  to  devour  as  many  as  one  hundred  plant  lice 
in  an  hour.  I  have  watched  our  species  on  several  occasions, 
and  even  when  hungry  they  did  not  finish  one  louse  in  less  than 
five  minutes,  and  three  or  four  lice  at  one  time  seemed  to  satisfy 
them.    Generally  but  one  or  two  larvee  occur  in  a  colony  of  lice. 

The  Smaller  Two-Spotted  Lady  Bug  (Hyperaspis  signata,  Oliv.) — 
This  lady  bug  has  a  reputation  as  a  destroyer  of  the  destructive 
bark  louse  of  the  maple  trees.  It  occasionally  occurs  also  among 
the  herds  of  com  plant  lice  in  the  com  fields. 

The  Plain  Lady  Bug  {Cvcloneda  sanguinea,  Linn.) — The  adult  of 
this  lady  bug  is  also  found  among  colonies  of  lice.  It  is  less  com- 
mon as  a  rule  than  the  following  species,  but  in  some  fields  in  the 
soath  part  of  the  State  which  we  visited,  it  was  the  more  abundant 
of  the  two. 

The  Spotted  Lady  Bug  {MegiUa  maculala^  DeG.) — This  lady  bug  is 
common  in  all  its  stages  upon  com  and  destroys  great  numbers  of 
lice.  In  the  autumn  and  winter  great  numbers  of  the  adults,  some- 
times thousands  in  a  heap,  may  be  found  under  boards  at  the  edges 
of  the  com  fields. 

Two  other  lady  bugs,  Hippodamia  gldcialis  and  Coccinella  O-notata 
have  been  observed  in  the  fields  but  neither  occur  in  sufficient 
numbers  to  be  of  any  great  service. 

The  Lace-winged  Fly  {Chrysopa  sp.) — The  larvsB  of  one  or  more 
species  of  these  flies  are  frequently  seen  devouring  the  aphides,  and 
occasionally  are  locally  abundant  in  the  fields. 

Artificial  Bemedies. 

Of  artificial  remedies  but  little  can  be  said.  The  com  fields  are 
60  large  that  an  application  of  any  of  the  insecticides  which  can  be 
used  successfully  for  smaller  crops  would  be  impracticable.  The 
parasites  and  predaceous  insects  may  be  depended  upon  to  prevent 
any  general  increase  in  the  numbers,  and  where  local  outbreaks 
occur,  more  than  one  season's  serious  damage  can  probably  be 
avoided  by  burning  off  old  fields  in  the  fall  as  soon  as  the  corn  is 
husked,  and  to  some  extent  also  by  planting  on  ground  which  has 
not  been  in  corn.  For  garden  corn  the  use  of  a  solution  of  kerosene 
emulsion  thrown  upon  the  corn  from  a  garden  engine  carried  on  a 
cart  would  be  sufficient  to  destroy  the  lice. 

-3 
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AETICLE  II.-NOTES  ON  INSECTS  INJDEIOUS  TO  WHEAT. 

1.    The  Laboer  Wheat  Stra^  Worm. 
{iBosomu  grande,  Eiley.) 

Order  Hymenoptbra,     Family  GHALOiDiDis. 

In  May  of  this  year,  Mr.  Garman  collected  from  wheat  fields  in 
Clark  county,  in  Eastern  Illinois,  and  sent  to  the  Laboratory  Twhere 
they  were  received  May  21,)  straws  containing  a  larva  similar  to 
that  of  Isosoma  tritlci,  but  larger,  and  evidently  differing  from  that 
in  life  history.  These  were  imbedded  in  the  center  of  the  stalk, 
just  above  the  lowest  joint,  where  they  caused  a  bulbous  enlarge- 
ment of  the  stem,  the  plants  containing  the  insects  being  dwarfed 
or  killed  in  every  case  noticed.  The  fact  that  the  inner  surface  of 
the  stem  containing  the  larvsB  had  been  eaten  and  torn  was  plainly 
perceptible. 

On  the  6th  of  June,  the  living,  winged  adults  emerged  from  these 
examples,  and  all  the  remaining  straws  contained  at  this  time  pupae 
in  the  pupal  envelope.  The  straws  had  been  kept  too  dry,  however, 
and  the  insects  bad  died  within  them.  On  the  24th  of  May,  adults 
of  this  species  were  found  not  uncommon  in  wheat  fields  at  West 
Union,  and  on  the  27th  at  Mount  Carmel,  in  Wabash  county,  where 
a  few  stalks  of  wheat  which  had  been  evidently  inhabited  by  the 
worm  were  likewise  noticed.  At  Carmi,  in  the  same  county,  on  the 
30th,  stalks  which  had  been  injured  by  them  were  again  obsened, 
although  none  contained  the  larvsB;  but  several  imagos  were  taken 
within  them,  as  also  at  Eldorado  on  the  day  following.  At  Villa 
Eidge,  on  the  3d  of  June,  many  dwarfed  stalks  of  wheat  were  found 
in  the  fields  from  which  this  species  had  apparently  emerged,  but 
no  specimens  were  taken  here  by  sweeping.  No  further  observations 
were  made  upon  this  species  throughout  the  year,  but  I  learned 
from  Mr.  F.  M.  Webster,  an  assistant  to  the  Entomologist  of  the 
United  States  Department  of  Agriculture,  that  he  found  it  after- 
wards in  wheat  fields  in  Indiana,  near  the  Illinois  line. 

[From  the  last  Eeport  of  the  United  States  Entomologist  (1884),* 

*Paffe  385. 
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received  since  the  above  was  written,  I  learn   that   Mr.  Webster 
foand  this  larva  at  Normal  on  the  29th  of  May. 

Some  of  the  specimens  obtained  by  Mr.  Webster,  were  described 
by  Mr.  Riley  under  the  name  of  Isosoma  gratidis  in  the  Bulletin  of 
the  Brooklyn  Entomological  Society  for  December  1884,  pages  111 
and  112,  with  the  remark  that  they  were  reared  from  wheat  stems 
in  June. 


DESCRIPTION. 

The  following  description  is  in  part  compiled  from  that  of  Mr. 
Biley  and  in  paid;  drawn  from  specimens  bred  and  collected  by  us. 

Length  of  body  from  4.2  to  4.3  mm. ;  expanse  7.6  mm. ;  antennae 
slender,  little  clavate,  but  about  half  the  length  of  the  thorax,  the 
latter  smooth  except  the  mesonotum,  which  is  decidedly  rugulose. 
Wings  large,  yellowish  in  color,  less  hyaline  than  those  of  Tsosoma 
triiici,  the  veins  reaching  the  outer  third,  the  sub-marginal  four 
times  as  long  as  the  marginal.  *  All  the  specimens  observed  were 
winged  females.  Abdomen  equal  to  or  longer  than  the  thorax,  some- 
what stouter  than  in  Isosoma  tritici,  ovate-acuminate  in  form.  The 
head  is  tawny,  with  a  narrow  black  shade  down  the  middle,  and 
another  beneath  the  eye,  the  posterior  surface  black.  The  scape  of 
the  antennsB  and  first  joint  of  fiagellum  yellow,  the  remainder  black. 
The  pronotum  is  large,  and  a  brighter  yellow  than  that  of  tritici. 
There  are  two  tawny  spots  upon  the  back,  and  the  propectus  is  yel- 
low in  front.  There  is  also  a  large  tawny  spot  upon  the  pleura, 
above  the  middle  coxse.  The  abdomen  is  shining  black  throughout, 
(except  the  tips  of  the  anal  appendages,  which  are  yellow),  and  is 
very  sparsely  covered  with  pale  hair  averaging  about  one-half  the 
length  of  the  segments  to  which  they  are  attached.  The  tarsi  are 
yellow,  as  are  also  the  anterior  tibiae  in  front  and  within,  the  other 
tibiae  being  tawny  and  more  or  less  shaded  with  dusky.  The 
anterior  coxae  are  yellow  in  front,  the  posterior  yellow  externally. 
The  femora  have  each  a  definitely  limited  suboval  yellowish  spot 
below,  near  the  tip,  extending  two-fifths  the  length  of  the  femur  on 
the  front  pair,  smaller  on  middle  pair,  and  shorter  and  less  definite 
on  the  posterior. 

From  Isosoma  tritici,  to  which  this  species  is  most  nearly  allied, 
it  may  be  distinguished  by  its  larger  size  and  especially  by  the  far 
greater  amount  of  tawny  and  yellow  colors.  The  larva  is  about  6 
mm.  in  length,  of  a  greenish  yellow  color,  distinguished  from  that 
of  tritici  only  by  its  larger  size. 

The  pupa,  from  4.5  to  5  mm.  long,  varies  in  color  from  white 
in  its  earlier  stages,  to  the  colors  of  the  adult  when  prepared  to 
emerge.  It  is  distinguished  from  that  of  tritici  by  its  larger  size 
and  in  all  our  specimens  by  the  presence  of  wing  pads  folded  around 
the  posterior  legs. 

LIFE   HISTORY  AND  DISTRIBUTION. 

Although  this  species  has  been  observed  over  so  short  a  period, 
the  facts  specifiea  are  such  as  strongly  to  indicate  that  it  is  single- 
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brooded ;  that  the  eggs  are  laid  by  the  adult  upon  the  young  wheat 
in  autumn;  that  the  larvsB  hatch  and  hibernate  within  the  stem, 
pupating  in  May  and  emerging  late  in  that  month  and  early  in  June. 
They  leave  the  stem,  in  fact,  at  about  the  time  the  young  Isosoma 
tritici  commences  its  attack  upon  the  wheat,  and  consequently  these 
two  species,  although  specifically  clearly  distinguished,  nevertheless 
alternate  like  two  broods  of  the  same  form. 

Concerning  the  distribution  of  this  species,  it  can,  at  present,  only 
be  said  that  it  occurs  in  Western  and  Southern  Illinois  and  in  parts 
of  Indiana  adjacent.  As  this  insect  inhabits  the  wheat  only  during 
the  period  of  the  growth  of  the  plant,  escaping  before  the  grain  is 
harvested,  and  passing  the  interval  as  a  free  imago,  it  is  difficult 
to  see  how  its  injuries  may  be  prevented,  unless,  indeed,  late  sow- 
ing, as  practiced  for  the  Hessian  fly,  may  be  found  to  affect  this 
straw-worm  also. 


2.    The  Lesser  WnEiLT- Straw  Worm. 
{Isosoina  tritici^  Riley.) 
Order  Hymbnoptera.    Family  Chalcidid.e. 

(Plttte  I.  Fiff.  5.) 

Observations  made  during  the  present  season  add  one  or  two 
points  of  interest  to  the  life  history  of  this  destructive  species.  The 
period  when  it  begins  its  injuries  has  heretofore  been  a  matter  of 
inference,  but  it  was  this  summer  found  by  Mr.  Garman  at  work  in 
the  wheat  as  early  as  June  5,  many  of  the  larvsB  being  at  this  time 
only  a  millimetre  in  length,  and  evidently  but  recently  hatched. 
The  exact  character  of  the  injury  produced  by  these  young  larvae  is 
well  illustrated  by  the  accompanying  figure,  exhibiting  the  cavity 
from  which  a  very  small  straw  worm  was  removed. 

The  parasitism  of  Eupelmns  allyni  upon  this  species  and  Isosoma 
Iwrdei  nas  been  placed  beyond  question  by  recent  observations  of 
Prof.  French,  reported  in  the  Canadian  Entomologist  for  July,  1884, 
pages  123  and  124.    As  evidence  on  this  point,  he  says : 

"A  single  joint  of  rye  containing  several  galls  formed  by  Isosoina 
fiordei  was  put  into  a  bottle  and  corked  up,  so  that  no  insects  could 
get  out  or  in.  In  due  course  of  time  a  specimen  of  E,  allynii  was 
found  in  the  bottle,  and  the  hole  from  which  it  had  gnawed  its  way 
out  of  one  of  the  galls  was  plainly  to  be  seen.  Afterward  the  other 
galls  gave  forth  I.  hordei.  In  this  case  there  could  be  no  question 
but  that  the  specimen  of  E.  allynii  came  from  the  gall  made  by 
I.  Iwrdei.  If  no  hordei  had  hatched  from  the  other  galls,  this  would 
have  been  evident,  for  the  galls  made  by  this  species  are  too  char- 
acteristic to  be  mistaken  by  any  one  at  all  familiar  with  their  work. 

I  have  bred  quite  a  number  of  this  species  from  the  inside  of  the 
stems  of  wheat;  and  in  all  cases  they  came  from  the  cavitiefs  in- 
side the  stalk  that  had  been  gnawed  by  Isosomu  tritici.  Though 
this   species  of   Isosoma   makes  no  gall,  its  manner  of  eating  the 
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tissue  around  the  inside^  cavity  is  rather  characteristic,  so  much  as 
to  be  readily  recognized  after  a  little  observation.  I  have  found  a 
species  of  grass  worked  in  by  another  species  of  an  allied  insect, 
bat  the  manner  of  v^ork  is  so  different  as  to  be  unmistakable. 
Isosoma  elymi  makes  a  x^avity  on  the  inside  of  Elumus  canadensis  that 
is  more  nearly  like  that  made  by  J.  tritici  in  the  wheat,  but  they 
dififer  somewhat. 

In  the  fields  I  have  found  specimens  of  E.  allynii  emerged  from 
the  pupa  skin,  but  still  inside  the  cavity  of  the  stem;  others  with 
the  nole  by  which  they  expected  to  emerge  gnawed  so  that  they 
could  almost  get  out,  and  they  still  there  with  the  body  protruding, 
and  others  when  they  had  gone,  the  clean-cut  hole  indicating  where 
they  had  obtained  their  freedom.  I  have  bred  many  specimens 
from  the  straws  after  they  had  been  collected,  and  the  conditions 
were  the  same  as  those  in  the  field,  the  inside  of  the  stems  in  all 
cases  being  examined  before  putting  them  into  the  breeding  jar. 

From  these  facts  I  do  not  see  how  I  could  avoid  the  conclusion 
that  Eupelmus  aUynii  was  a  parasite  on  the  two  species  of  Isosoma." 

As  no  description  of  this  important  parasite  has  yet  appeared  in 
the  reports  of  this  office,  the  original  specific  description  of  Prof. 
French,  published  in  the  Canadian  Entomologist  for  January,  1888, 
is  here  appended,  accompanied  by  an  original  figure. 

Eupelmus   aUyni,  French. 
Order   Hymenowera.    Family  Chalcididje. 

(Plate  I.   Fig.  6.) 
DESCRIPTION. 

Female. — Average  length,  .10  of  an  inch.  Color  of  body  and  an- 
tennae uniform  black,  the  first  with  a  slight  greenish  luster.  Head 
about  .025  of  an  inch  wide,  about  two  thirds  as  long;  the  antennae 
a  little  enlarged  at  the  ends,  hairy;  microscopic  hairs  moderately 
scattered  over  the  head  and  thorax.  Thorax,  as  well  as  head, 
punctured ;  wings  hyaliile,  dotted  over  with  microscopic  hairs,  the 
thorax  in  its  widest  part  about  the  width  of  the  head.  Abdomen 
gradually  tapering  from  near  the  base,  the  ovipositor  slightly  ex- 
serted. 

The  color  of  the  legs  vary  slightly ;  in  five  specimens  the  anterior 
and  posterior  legs  have  the  femur  fuscous  except  at  the  ends;  the 
tibiae  with  basal  half  fuscous,  the  rest  yellow;  the  middle  pair  of 
legs  are  yellow  throughout,  except  the  terminal  tarsi.  Two  speci- 
mens have  all  the  femurs  fuscous,  yellow  at  the  ends.  One  speci- 
men has  all  the  femurs  pale  red,  and  the  tibiae  fuscous,  but  this  is 
probably  a  change  from  yellow  by  the  poison  bottle  used  in  killing. 
One  is  marked  like  the  first  five,  with  the  yellow  replaced  by  pale 
red ;  another  is  like  the  first  five,  except  that  the  middle  tibiae  are 
a  little  clouded  at  base. 

Male. — In  this  sex  the  body,  wings  and  antennae  are  colored  like 
the  females,  but  the  antennae  are  a  little  more  slender  at  their  ends. 
The  head  and  thorax  have  about   the  same  measurements,  but  the 
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abdomen  is  a  little  shorter,  the  whole  insect  being  from  .06  to  .07 
of  an  inch.  The  legs  have  all  the  femurs  yellow,  front  tibise 
yellow,  middle  and  hind  tibise  fuscous,  except  at  the  apices,  which 
are  yellow ;  feet  as  in  the  females. 


3.    Contributions  to  a  Knowlbdob  of  the  Life  History  and  the 

Parasites  of  the  Hessian  Fly. 

{Cecidomyia  destructor.  Say.) 

Order  Diptera.    Family  Cecidomyid^. 

(Plates  II  and  III.) 

Notwithstanding  the  enormous  losses  inflicted  upon  agriculture  in 
Illinois  by  this  most  destructive  enemy  of  one  of  our  important 
staple  crops,  the  details  of  its  life  history,  upon  which  strictly 
depend  the  value  of  measures  for  the  prevention  or  control  of  the 
injuries,  have  not  been  fully  or  accurately  made  out  for  any  part 
of  the  Mississippi  Valley,  the  statements  current  on  this  subject 
appearing  in  agricultural  papers  and  in  the  writings  of  our  local 
entomologists,  being  mostly  derived  from  the  statements  of  Herrick, 
Fitch,  Harris,  and  other  observers,  who  have  studied  the  species  in 
the  North  Eastern  States. 

It  is,  beyond  question,  chiefly  to  its  parasitic  enemies  that  we 
owe  such  immunity  from  the  Hessian  fly  as  we  now  enjoy,  these 
clearly  constituting  the  principal  natural  check  upon  its  continued 
existence  in  destructive  abundance;  but  our  ignorance  of  its  para- 
sites is  even  greater  than  that  of  its  life  history,  for  almost  noth- 
ing definite  has  been  learned  concerning  them  since  the  observa- 
tions oi  Herrick,  of  Connecticut,  made  in  1832 ;  Certainly,  therefore, 
time  and  labor  spent  in  acquiring  more  definite  knowledge  of  the 
details  of  the  life  history  of  the  Hessian  fly,  and  the  number, 
kinds,  seasons  and  habits  of  the  parasites  will  be  well  employed, 
even  if  it  should  serve  only  to  shake  the  confidence  of  our  agricul- 
tural community  in  such  remedial  measures  as  may  have  been 
heretofore  recommended. 

As  soon  after  entering  upon  the  duties  of  State  Entomologist  as 
time  and  opportunity  offered,  I  began  observations  upon  this  insect 
with  the  view  and  hope  of  constructing  a  complete  account  of  its 
life  history  in  the  southern  half  of  Illinois, — the  only  region  lately 
affected  by  it,  since  winter  wheat  culture,  although  now  rising  to 
importance  in  the  northern  part  of  the  State,  has  been  too  lately 
revived  there  to  expose  the  fields  to  danger  from  the  Hessian  fly. 
The  results  here  presented  fall  something  short  of  a  complete 
account  of  the  life  history  of  this  insect  throughout  the  year,  but 
they  nevertheless  throw  unexpected  light  upon  the  matter,  and  are 
deemed  worthy  of  report  as  a  statement  of  the  present  condition  of 
the  investigation. 
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Out  observations  were  directed  almost  wholly  to  the  midsummer 
history  of  the  insect,  the  facts  respecting  its  autumnal  injuries  and 
its  hibernation  being  sufficiently  well  settled.  As  a  fair  example  of 
the  current  view  of  the  summer  history,  we  may  take  the  following 
account  from  Packard's  "Guide  to  the  Study  of  Insects": 

""The  flies  appear  just  as  the  wheat  is  coming  up;  they  lay  their 
eggs  for  a  period  of  three  weeks,  and  then  entirely  disappear.  The 
maggots  hatched  from  these  eggs  take  the  flaxseed  form  in  June 
and  July,  and  are  thus  found  in  the  harvest  time,  most  of  them 
remaining  on  the  stubble.  Most  of  the  flies  appear  in  the  autumn, 
but  others  remain  in  the  puparium  until  the  following  spring.  By 
baming  the  stubble  in  the  fall,  their  attacks  may  best  be  prevented." 

It  will  be  seen,  however,  from  the  observations  here  reported,  that 
the  above  history  is  inaccurate  for  Southern  Illinois,  and  that  the 
remedy  mentioned  by  the  author  is,  as  a  consequence,  to  a  great 
extent  inapplicable."^ 

In  following  the  life  history  of  the  fly  through  the  season  by  means 
of  breeding  experiments  and  field  observations  and  collections,  the 
principal  embarrassment  has  arisen  from  the  immense  prevalence 
of  parasitism  in  the  summer  brood,  so  that  breeding  cages  contain- 
ing hordes  of  the  larvse  and  flaxseeds  would  yield  scarcely  a  single 
fly,  and  fields  in  which  they  had  destroyed  the  crop  would  send  forth 
so  few  of  the  adult  insects  that  the  most  diligent  sweeping  at  the 
season  of  their  emergence  would  not  obtain  a  single  specimen. 

LIPB   HISTORY. 

1888. 

Our  observations  for  1883  began  at  Gentralia,  April  10,  at  the 
time  when  the  Hessian  fly  was  abundant  in  the  pupa  state,  and 
was  also  rapidly  emerging  in  the  winged  form.  From  a  large  num- 
ber of  wheat  plants  containing  the  flaxseeds  sent  to  Normal  at  this 
time,  flies  continued  to  emerge  until  the  20th  of  the  month,  after 
which  no  more  appeared.  These  imagos  laid  their  eggs  in  the 
breeding  cages  almost  from  the  first. 

On  the  5th  of  May  young  larvae  of  the  spring  brood  were  collected 
at  DuQuoin,  some  of  them  scarcely  more  than  hatched,  and  others 
full  grown.  These  were  placed  in  a  closed  fruit  jar  in  a  room  ad- 
joining the  office  at  Normal,  and  kept  under  cover  at  the  ordinary 
temperature  of  the  out-door  air;  and  to  my  surprise,  on  the  28th 
of  May,  two  imagos  appeared  in  the  jar.  Upon  June  4,  four  more 
emerged,  three  males  and  one  female,  and  others  at  intervals  until 
June  15. 

On  the  17th  of  May,  examples  of  both  free  larvsB  and  flaxseeds 
were  received  from  Odin,  in  Marion  county.  On  the  24th,  we  col- 
lected larvse  only,  from  wheat  fields  in  Decatur,  in  Macon  county, 

*  It  is  but  fair  to  state  that  in  his  later  papers  Dr.  Packard  revokes  the  recommenda- 
tion quoted  above,  for  the  buminirof  stubole  in  fall,  and  describes  it  on  the  contrary  as  a 
measure  likely  to  be  productive  or  the  greatest  harm;  but  not  on  the  ground  that  the 
flaxfleeds.  which  it  is  intended  to  destroy,  have  most  of  them  given  exit  to  the  fly,  but 
rather  on  ground  which  seems  to  me  wholly  untenable,  viz:  that  the  harm  done  by  the 
aestmcUon  of  the  parasites  must  far  overbalance  the  benefit  done  by  burning  the 
flaxseeds  in  the  field. 
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and  on  the  8d  of  June,  flaxseeds  were  sent  me  from  Maconpm 
county.  June  12th,  flaxseeds  occurred  in  rye  near  Granville,  Put- 
nam county,  and  on  the  26th  they  were  found  upon  the  bases 
of  fallen  stalks  of  wheat  in  fields  near  Warsaw,  in  Hancock  county. 
On  the  29th  and  30th  flaxseeds  still  unhatched,  containing  living 
larvae,  occurred  in  fields  at  Godfrey,  in  Madison  county,  and  near 
Jerseyville;  and  on  the  4th  of  July  they  were  found  in  the  ripened 
fields  of  wheat  and  in  stubble  at  DuQuoin,  in  Perry  county. 

Careful  sweeping  of  the  infested  fields  at  Warsaw,  Jerseyville  and 
DuQuoin.  yielded  no  adults.  At  Effingham,  on  the  7th,  great  num- 
bers of  the  flaxseeds,  some  of  which  were  demonstrated  to  contain 
living  larvse,  were  found  on  the  stubble,  and  also  upon  the  stand- 
ing grain  where  harvesting  was  in  progress.  In  badly  infested  fields 
they  collected  upon  the  platforms  of  the  harvesters  in  surprising 
numbers.  At  Anna,  in  Union  county,  on  the  9th,  the  flaxseeds 
were  also  noticed  in  the  stubble,  and  at  Villa  Bidge,  still  further 
southward,  specimens  were  obtained  at  the  same  date,  which  after- 
ward yielded  the  adult  insect  in  our  breeding  cages.  On  the  20th 
July  I  made  an  examination  of  flaxseeds  collected  at  DuQuoin  on 
the  4th  of  that  month,  and  found  the  larvae  in  them  still  living,  and 
not  yet  pupated.  Some  of  these  living  larvae  were  dissected,  and  it 
is  certain  that  they  had  not  been  parasitized.  On  the  second  of 
August,  at  Anna,  careful  and  long  continued  sweeping  of  the  fields 
failed  to  procure  any  of  the  imagos.  On  the  5th  August  flaxseeds 
were  again  obtained  from  fields  in  DuQuoin,  and  on  the  7th  of  that 
month  others  were  sent  me  from  the  same  locality  which  contained 
living  larvae,  although  many  of  them  were  empty  shells,  from  which 
parasites  had  already  escaped. 

On  the  6th  September  I  received  from  an  assistant  in  the  field 
about  fifty  flaxseeds  collected  at  Centralia,  which  I  carefully  exam- 
ined. All  but  six  of  these  were  empty  shells,  and  only  one  con- 
tained a  demonstrably  living  and  active  larva.  Three  at  least  of 
the  other  five  were  dead,  while  the  other  two  were  soft  and  possi- 
bly living,  but  if  so,  dormant. 

In  sweepings  sent  from  wheat  stubble  near  DuQuoin,  which  had 
been  previously  infested  by  the  fly,  the  adult  insect  was  at  this  time 
found  very  sparingly  indeed.  Our  next  observations  in  this  year 
were  made  Dec.  9,  at  Anna,  where  larvae  and  flaxseeds  were  abund- 
ant, and  on  the  27th  of  that  month  their  occurrence  at  Albion,  in 
White  county,  was  noted  by  a  correspondent  of  the  office. 

1884. 

Commencing  April  9  of  the  present  year  the  occurrence  of  flaxseeds 
was  reported  from  Marshall  county  by  a  correspondent  of  the  office, 
and  on  the  19th  of  May  young  larvae,  some  of  which  were  but  a  few 
hours  hatched,  were  found  by  Mr.  John  Marten,  a  former  assistant  of 
my  predecessor,  Dr.  Thomas.  On  the  21st  of  this  month,  larvae 
were  collected  at  Marshall  by  an  assistant,  which,  kept  in  breeding 
cages  at  the  ordinary  temperature  of  the  air,  yielded  adult  flks  on 
the  20th  of  June.  On  the  25th  of  May  both  larvae  and  flax- 
seeds were  obtained  at  Robinson,  Crawford  county,  and  on  the  27th 
at  Mount  Carmel.     Flaxseeds  were  found  at  Carmi  and  Eldorado 
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a  few  days  later,  and  both   free  larvse  and  flaxseeds  were    received 
from  a  correspondent  at  Bobinson  on  the  2d  of  June. 

On  the  following  day  flaxseeds  were  received  from  West  Union 
in  Clark  county,  which,  placed  in  open  fruit  jars  and  moistened 
regularly,  being  otherwise  exposed  to  conditions  as  exactly  similar  to 
those  prevailing  in  the  fields  as  I  was  able  to  supply  in  the  Labo- 
ratory, yielded  adidts  from  the  22d  to  the  28ih  June,  while  flaxseeds 
obtainedf  at  the  same  date  from  Villa  Bidge,  in  extreme  Southern 
Illinois,  gave  Hie  imago  from  the  17th  to  the  20th  of  that  month. 
Flaxseeds  obtained  on  the  4th  at  Anna,  in  Union  county,  yielded 
the  adult  on  the  22d.  Flaxseeds  occurred  again  on  the  6th  and 
7th  at  DuQuoin,  and  stalks  received  from  Bobinson  on  the  14th 
contained  a  number  of  them  and  a  single  partly  grown,  naked  larva. 
Flaxseeds  were  collected  at  Bobinson  on  the  17th,  at  Anna  on  the 
following  day,  at  Bobinson  on  the  20th,   and  at  Anna  on  the  24th. 

Specimens  of  flaxseeds  received  from  Bobinson  on  this  date 
yielded  the  ad^dt  fly  in  our  breeding  cages  four  days  later.  In  Mar- 
shall on  the  25th,  and  at  Bobinson  on  the  27th  and  30 th,  flaxseeds 
were  collected.  One  of  those  from  the  place  last  mentioned  was 
found,  when  opened,  to  contain  a  living  larva ;  but  others  were  evi- 
dently dried  up,  and  several  had  already  yielded  parasites  when 
collected.  Those  obtained  from  Marshall  on  the  25th  were  found  in 
the  same  condition,  several  containing  living  larvae  and  others  being 
dried  up  or  parasitized. 

On  the  28th  imagos  were  noted  pairing  in  the  breeding  cages,  hav- 
ing just  emerged  from  the  flaxseeds  obtained  June  3  at  West  Union. 
At  Anna,  on  the  1st  July,  a  most  thorough  and  long  continued  search 
in  previously  infested  fields  was  made  for  the  adult  fly,  the  stubble 
and  stUl  standing  grain  bemg  carefully  swept  by  us  and  the  shocks 
of  grain  being  examined  at  great  length.  Situations  adjacent  to  the 
wheat  fields  likely  to  yield  the  fly  were  also  carefully  gone  over ; 
but  while  numbers  of  other  species  of  CecidomyidsB  were  collected, 
not  a  single  adult  Hessian  fly  resulted  from  this  search. 

Flax  seeds  still  continued  to  come  in'from  Eastern  Illinois, — some 
empty  shells  and  others  containing  healthy  larvee  being  received  on 
the  1st  and  5th  July  from  Marshall,  on  the  7th  from  Villa  Bidge, 
and  on  the  12th  from  Anna. 

On  the  5th  of  this  month  a  most  extended  and  careful  search  was 
made  again  in  wheat  fields  near  Anna  by  Mr.  C.  W.  Butler,  with 
the  same  negative  results  as  those  of  July  1,  and  my  faithful  cor- 
respondents, E.  C.  Madison,  of  Marshall,  and  Thomas  S.  Moore,  of 
Robinson,  both  reported  that  they  were  unable  to  find  the  imago. 
Unopened  flaxseeds  still  occurred  at  Anna  on  the  12th,  and  on  the 
14th  of  that  month  my  assistant,  Mr.  W.  H.  Garman,  carefully, 
and  for  several  hours,  searched  the  straws  and  stubble  with  the  view 
of  testing  the  possibility  of  the  occurrence  of  a  second  brood  of 
flaxseeds  in  the  upper  part  of  the  straw, — the  descendants  of  the 
flies  emerging  in  May  and  June.  None  occurred  in  the  upper  joints, 
however,  although  they  were  still  abundant  at  the  bases  of  the 
straws. 
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On  the  20th  October  of  this  year,  the  work  of  this  fly  was  again 
evident  at  Bobinson,  larvae  occurring  in  three  fields  oat  of  ten  ex- 
amined by  my  friend  Mr.  Moore. 

As  confirming  the  evidence  from  our  breeding  cages  of  the  early 
hatching  of  a  considerable  percentage  of  the  flaxseeds  of  the  spring 
brood,  I  quote  from  a  private  letter  from  Mr.  John  Marten.*  He 
says,  '*I  have  found  but  few  of  the  spring  brood  of  larvsB,  as  I  wrote 
you  in  my  last,  and  no  flaxseeds;  but  on  June  8,  I  found  an  adult 
female  sticking  in  the  oil  on  my  lamp  in  my  room.  During  the 
subsequent  week  I  found  four  others  on  lamps.  I  was  not  well 
enougn  at  the  time  to  go  to  the  fields,  or  I  might  possibly  be  able 
to  report  something  more  interesting  now." 

I  append  a  tabular  exhibit  of  the  observations  reported  above  in 
order  to  bring  the  details  more  clearly  under  the  eye. 


*  Mr.  Marten  was  for  a  loner  time  assistant  of  Dr.  Cyrus  Thomas,  my  predecessor  in 
the  office  of  State  Entomologist,  and  is  in  every  way  an  intellifi'ent  and  competent  ob- 
server, thoroughly  acquainted  with  the  Hessian  fly.  in  whose  midst  he  has  lived  for  years. 
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Calendar — Continued. 
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Although  on  a  subject  as  difficult  and  important  as  that  of  the 
midBummer  history  of  the  Hessian  fly  it  is  probably  best  to  await 
additional  data  before  attempting  to  establish  a  final  conclusion,  it 
must  be  admitted  that  the  facts  above  stated  strongly  suggest  the 
hypothesis  of  a  normal  completion,  before  harvest,  of  the  transfor- 
mations of  a  considerable  part  of  the  destructive  spring  brood  of 
the  larvflB. 

It  is  with  a  sense  of  disappointment  that  I  make  this  statement, 
as  this  condition  of  things  greatly  diminishes  the  value  of  mid- 
summer measures  for  the  protection  of  our  wheat  fields,  if  it  does 
not  indeed  render  them  almost  wholly  useless.  While  undoubtedly 
the  burning  of  the  stubble  in  the  summer  and  other  measures  of 
the  sort  must  destroy  a  considerable  number  of  larvae  and  pupse,  it 
seems  possible  that  enough  adult  flies  will  have  escaped  before  har- 
vest to  continue  the  species  in  scarcely  diminished  numbers. 

It  may  be  objected  that  the  earliest  imagos  that  escape  from  the 
spring  brood  of  larvae  may  immediately  lay  eggs,  and  thus  give 
origin  to  an  intercalated  brood  of  larvae  which  form  flaxseeds  before 
harvest, — ^perhaps  in  immature  and  stunted  plants;  but  it  was  to 
this  point  above  all  others  that  our  attention  was  especially  given 
this  year;  plants  of  all  ages,  from  infested  fields,  being  examined 
by  hundreds '  at  a  time,  with  almost  microscopic  thoroughness  and 
care  with  the  express  purpose  (and  I  may  add  the  lively  hope)  of 
discovering  such  young  larvae.  The  results  of  all  this  labor  were, 
however,  absolutely  negative.  Not  a  single  larva  was  found  which 
it  seemed  at  all  possible  to  suppose  could  have  descended  from 
flies  of  later  ori^n  than  those  escaping  from  the  flaxseeds  which 
had  spent  the  winter  in  the  fields. 
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PARASITES. 


Surprisingly  little  of  a  definite  and  accurate  character  has  been 
published  on  the  parasites  of  this  interesting  and  important  insect, 
and  nearly  all  the  facts  now  current  have  been  derived  from  almost 
the  first  competent  observer  of  the  fly  in  America.  The  only  species 
carefully  described  is  SemioUUus  destructor,  first  noticed  by  Say,  and 
studied,  as  to  its  habits  and  life  history,  with  some  care  by  him, 
and  especially  by  Prof.  Herrick,  of  Yale  College  in  1838.  One  other 
parasite,  Platygaster  error,  has  been  described  by  Pitch,  but  its  life 
history  has  been  only  imperfectly  worked  out  and  inaccurately 
stated.  A  few  other  forms  have  been  mentioned,  without  names  or 
full  descriptions,  by  Herrick,  Fitch  and  Cook. 

The  data  herein  presented  are  in  themselves  very  incomplete,  but 
are  as  full  and  definite  as  I  have  been  able  to  make  them,  with 
two  years  study,  in  respect  to  the  life  histories  of  the  parasitic 
species  found  to  affect  the  Hessian  fly  in  Illinois  in  any  important 
way. 

The  cofnmon  Seniiotellus  destructor  is  here  redescribed  iri  detail 
and  descriptions  are  given  of  three  new  species  bred  from  infested 
wheat,  and  mention  is  made  of  two  others  not  fully  studied, — and 
for  all  these  species  I  have  given  full  abstract  of  our  breeding  cage 
records. 

It  is  proper  to  say  that,  as  my  studies  were  made  with  principal 
reference  to  the  life  history  of  the  Hessian  fly  itself,  I  was  especially 
solicitous  to  depart  as  little  as  might  be  from  the  natural  condi- 
tions of  the  species,  and  hence. did  not  remove  the  flaxseeds  from 
the  straws,  as  would  have  been  desirable  for  the  breeding  of  the 
parasites  only.  From  this  it  results  that  some  of  the  parasitic 
species  may  have  infested  other  wheat  insects  than  the  Hessian  fly. 
Indeed,  as  Eupelmus  allyni  appeared  quite  frequently  in  these  breed- 
ing cages,  and  as  this  species  has  been  supposed  to  be  parasitic  on  the 
wheat  straw  worm  only,  it  is  not  impossible  that  some  of  onr  straws 
were  inhabited  by  this  last  species  also,  and  that  some  of  the  new 
parasites  herein  mentioned  belong  to  Isosoma.* 


SemioteUus  destructor,  Say. 

Order  Hymbnoptera.    Family  CnALCiDiD-ffi. 

This  is  far  the  commonest  of  the  parasites  of  the  Hessian  fly  in 
Illinois,  85  per  cent,  of  those  appearing  in  our  breeding  cages  (ex- 
cluding Eupelmus)  belonging  to  this  species.  It  has  been  repeatedly 
described  by  Say,  Fitch  and  Packard,  but  so  imperfectly  or  inac- 
curately that  I  have  not  found  it  easy  to  identify  the  species  posi- 
tively. Not  doubting,  however,  that  our  most  abundant  form  belongs 
here,  I  give  a  fresh  description  of  both  sexes,  carefully  drawn  from 
alcoholic  specimens. 


♦Prof.  Riley  writes  me  that  he  ha^  repeatedly  bred  Eupelmus  allyni  from  the  Hessian 

fly. 
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DEBCRIPTION. 


Male. — A  minate  black  bronzed  insect,  1.9  mm.  long,  with  the 
abdomen  blotched  with  white  at  base. 

Head  bronzed  greenish  black,  thickly  coarsely  punctured  on  all 
the  exposed  surfaces,  convex  before  without  frontal  grooves,  concave 
behind,  .64  mm.  wide  by  .68  mm.  in  vertical  depth ;  eyes  and  ocelli 
dull  red,  the  former  oval  in  outline,  the  posterior  margin  more 
convex  than  the  anterior,  broadest  above  the  middle,  .i7  mm.  in 
vertical  diameter,  .15  mm.  in  antero-posterior :  ocelli  in  a  triangle 
on  the  vertex,  lateral  ones  a  little  nearer  to  the  eye  than  to  each 
other. 

Antennae  inserted  below  the  middle  of  the  front,  1.4  mm.  long, 
13-jointed,  countmg  the  minute  third  and  fourth  joints  and  not 
including  a  minutely  rudimentary,  apical  one;  four  basal  joints 
yellow,  remainder  black,  joints  from  the  fifth  to  the  tip  densely 
clothed  with  erect  black  hairs,  each  segment  with  a  ring  of  a  few 
long  appressed  yellow  hairs ;  the  scape  or  first  joint  is  about  .3  mm. 
in  length,  second  joint  one-third  that  length,  thiiti  and  fourth 
minute,  measuring  together  about  .03  mm.,  visible  only  under 
a  high  power,  the  fifth  measuring  .11  mm.  in  length.  The 
joints  from  the  fifth  to  the  tenth  are  slightly  compressed,  and 
gradually  decrease  in  length;  the  eleventh,  twelfth  and  thirteenth 
joints  are  more  closely  united,  forming  a  cylindrical  club  with  a 
pointed  tip,  the  thirteenth  joint  being  conical.  The  first  joint  of 
the  club  is  about  equal  to  the  joint  preceding.  The  minute  apical 
process  is  about  .06  mm.  in  length. 

The  thorax  is  .9  mm.  in  length,  about  half  as  wide  in  front  as 
long,  widest  between  bases  of  front  wings,  where  it  measures  .13 
mm.  Color  bronzed  greenish  black  on  all  surfaces,  densely 
coarsely  punctured  evervwhere,  like  the  head,  and  provided,  as  is 
the  head,  with  scattered  minute  yellowish  hairs.  Thoracic  [sutures 
are  deeply  impressed.  Prothorax  with  hind  margin  deeply  concave, 
and  sides  with  deep  obliquely  vertical  grooves.  Mesothorax  with 
straight  transverse  sutures  in  front  of  the  soutellum;  parapsidal 
grooves  extending  half  way  to  this  transverse  suture.  Sides  of 
mesothorax  widely  excavated  obliquely  forward  and  upward  from 
the  C0X8B.  Scutellum  somewhat  vaulted,  narrowed  forwards,  post- 
scntellum  narrow.  Mesonotum  declivous,  convex  from  side  to  side, 
dorsal  outline  nearly  straight. 

Wing^  coarsely  hairy  throughout;  front  wings  1.4  mm.  long,  .64 
mm.  wide  at  widest  part,  hind  wings  .1  mm.  in  length;  stigmal 
branch  of  fore  wing  nearly  as  long  as  costal  vein,  expanded  at  tip ; 
postcostal  vein  vanishing  insensibly  towards  tip  of  wing.  Very 
slight  traces  of  median  and  submedian  veins  may  be  made  out  by 
close  examination. 

Legs  slender,  posterior  pair  longest,  ends  of  tibiee  nearly  attain- 
ing the  tip  of  the  abdomen ;  spurs  of  middle  tibiee  stout,  curved  at 
tip,  nearly  as  long  as  first  joint  of  tarsi.  Tarsi  all  similar,  spinous 
beneath,  first  joint  longest,  others  shortening  to  the  fourth,  the  fifth 
about  as  long  as  the   second.    Tibiae   all  white,  tarsi   white  except 
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the  last  joint,  which  is  dusky.  All  the  femora  more  or  less  dusky, 
pale  at  each  extremity ;  trochanters  pale,  the  coxse  bronzed  Uke  the 
thorax. 

Abdomen  shining,  impuncturod,  about  1.2  mm.  long  by  .45  mm. 
wide,  oval  in  outline,  narrowing  toward  either  extremity ;  seven  dis- 
tinctly visible  segments,  the  first  about  as  long  as  the  two  following, 
second  short,  seventh  conical.  General  color  of  the  abdomen  piceous 
or  bronzed  black,  first  segment  bronzed  green  at  the  extreme  base 
with  a  quadrate  yellow  patch  above,  which  sometimes  extends  on 
to  the  second.  A  similar  but  paler  patch  beneath,  covers  the  first 
three  or  four  ventral  segments.  All  the  ^segments  are  sparsely  hairy 
upon  the  posterior  half. 

Female.  —The  female  is  extremely  similar  to  the  male,  but  may  be 
1  distinguished  at  once  by  the  abdomen  and  the  antennse,  the  former 
being  more  broadly  ovate,  more  acutely  pointed,  and  bearing  a  sting- 
like ovipositor  beneath,  usually  indeed  exserted  at  the  tip.  The  color 
of  the  abdomen  is  darker,  the  pale  area  at  the  base  being  smaller, 
less  definite  and  of  a  chestnut  tint.  The  antennae  are  pale  through- 
out, somewhat  shorter  than  those  of  the  male,  with  the  joints  less 
hairy  and  more  distinct.  The  club  is  pointed  ovate,  shorter  than  that 
of  the  male,  and  not  distinguishable  into  separate  joints,  so  that  the 
recognizable  segments  in  the  female  antennae  are  eleven  in  number 
instead  of  thirteen,  as  in  the  male.  The  club  is  equal  in  length  to 
the  two  joints  preceding,  the  tip  acuminate  and  slightly  recurved. 

LIFE   HISTORY.      " 

Our  earliest*  specimens  of  this  species  were  obtained  June  3  from 
Hessian  fly  larvsB,  collected  on  that  date  at  Villa  Bidge,  in  extreme 
Southern  Illinois.  The  earliest  collection  from  which  this  parasite 
emerged  was  made  on  the  27th  May  at  Mt.  Garmel,  the  adult  Semio- 
tellus  appearing  on  the  22d  of  the  following  month.  The  latest  ex- 
amples of  this  species  to  appear  in  our  breeding  cages  emerged 
July  26,  from  flaxseeds  collected  on  the  24th  June  at  Anna,  Illinois. 
Further  details  respecting  the  periods  of  this  species  will  be  found 
in  the  table  at  the  end  of  this  paper. 

It  is  worthy  of  note  that  although  our  breeding  cages  containing 
straw  and  stubble  infested  by  the  Hessian  fly  were  all  reserved  for 
more  than  a  year,  no  examples  of  this  parasite  occurred- therein  in 
spring,   although  by  Herrick  it  is  reported  to  emerge  at  that  time. 

Pteromalus  pallipes,  n.  s. 

(Plate  IV.    Fig,  I.) 

A  short  thick  species  with  the  head  brpader  than  the  thorax,  the 
abdomen    ovate    and    obtuse.     Head    and    thorax    bronzed    black, 

*  Although  it  has  been  heretofore  Rupposed  that  the  winter  brood  of  the  larve  of  the 
Hessian  fly  was  never  parasitized.  I  And  among  our  breeding  cage  notes  an  entry  to  the 
effect  that  six  livinfl;  cnalcid  parasites  were  taken  on  the  luth  May.  188S.  from  a  case  in 
which  multitudes  of  Hessian  flies  had  been  bred,  the  wheat  containing  them  haviosbeen 
collected  April  10.  at  Gentralla,  111..— a  date  so  early  that  only  the  winter  brood  of  larve 
could  possibly  have  occurred  in  it.  I  greatly  regret  that,  owing  to  a  removal  of  my  office. 
I  can  not  get  access  at  this  writing  to  the  specimens  on  which  this  statement  was  based. 
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thickly  Bet  eveiywhere  with  punctures  of  medium  size.  The  occiput 
and  the  dorsum  of  the  thorax  with  a  few  scattered^  appressed  hairs. 
The  front  of  the  head  is  vertically  grooved  for  the  long  first  joints 
of  the  antennae.  Eyes  pale  red,  mouth  parts  brown.  The  antennse 
are  about  as  long  as  the  head  and  the  thorax^  thirteen-jointed,  the 
first  joint  pale  yellow,  second  joint  dusky,  the  remaining  joints 
black.  The  first  joint  is  about  equal  in  length  to  the  four  follow- 
ing, the  third  short,  that  and  fourth  together  shorter  than  the 
second  and  about  equal  to  the  fifth,  the  joints  widening  from  the 
first  to  the  fifth,  (except  the  third  which  is  not  wider  than  the 
second),  the  following  joints  to  the  eleventh  of  about  equal  diameter, 
thence  tapering  rapidly,  the  last  three  not  being  clearly  distin- 
guished. The  first  joint  is  nearly  smooth,  the  second  somewhat 
hairy,  all  the  others  black-pubescent,  each  with  a  transverse  ring  of 
long  appressed  yellow  bristles. 

The  meso-scutellum  is  broadly  rounded  behind,  the  sides  with  an 
irregular  excavation,  the  meta-scutellum  with  an  elevated  margin  and 
an  evident  median  carina.  The  sides  of  the  metathorax  are  densely 
clothed  with  long  black  hairs. 

Wings  transparent,  veins  dusky  yellowish,  the  post-costal  and 
stigmal  of  equal  length,  about  two-thirds  as  long  as  the  costal. 
Wing  membrane  sparsely  pubescent,  the  veins  with  a  row  of  stiff, 
erect  black  hairs.    Patagia  dusky   yellowish. 

The  legs  are  pale  yellow  throughout,  except  the  coxae,  which 
are  of  the  body  color.  The  abdomen  is  smooth  and  shining 
except  the  under  sides  of  the  three  posterior  segments  which  are 
pubescent.  It  is  black  above  and  piceous  beneath,  the  edges  of 
the  segments  being  somewhat  tinged  with  brown. 

Length,  2.5  mm. ;  head,  .95  mm.  wide ;  thorax,  .7  mm.  by  1.06  mm. 
long;  antennae,  1.25  mm.;  wing,  1.9  mm. 

The  specimens  from  which  the  above  description  was  drawn,  were 
all  winged  and  were  bred  June  5,  1884,  from  flaxseeds  and  larvae 
of  the  Hessian  fly,  obtained  at    DuQuoin,   in  Perry  county,  July  4, 

loou. 

The  breeding  cage  from  which  these  specimens  emerged  yielded 
no  other  parasites,  but,  when  examined,  were  found  to  contain 
empty  pupa  cases  punctured  as  if  for  the  escape  of  parasitic  in- 
sects, together  with  a  few  containing  dried  up  larvae. 

Pteromalus  ?  fulvipes,  n.  s. 

(Plate  IV.  Fig.  2.) 

Under  this  head  I  describe,  with  some  hesitancy,  several  speci- 
mens whose  generic  relations  it  is  difi&cult  to  make  out,  owing  to 
the  fact  that  all  the  examples  obtained  were  wingless.  The  essential 
resemblance  to  Pteromalus  leads  me,  however,  to  place  the  species 
under  that  genus. 

The  head  and  thorax  a  dark  bronzed  green,  and  the  abdomen 
above,  dark  steel-blue.  The  head  is  not  grooved  in  front  for  the 
first  joint  of  the  antennae,  but  is,  like  the  thorax,  thickly  punctured 
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throughout,  somewhat  more  coarsely  so  than  in  P.  pallipes.  The 
dorsal  outline  of  the  metascutellum  is  concave,  the  metathorai 
being  nearly  truncate  posteriorly,  owing  to  a  tuberosity  projecting 
from  its  upper  posterior  part.  Metascutellum  not  margined  or 
carinate.  Antennae  eleven  (thirteen)  jointed,  joints  distinct  except  the 
third  and  the  last  three.  In  the  female  the  first  joint  is  pale  yel- 
low, the  second  dark  fuscous,  and  the  remaining  joints  black.  All 
but.  the  first  thickly  black  pubescent,  those  beyond  the  second 
having  each  a  circlet  of  long  appressed  hairs. 

In  the  male  the  antennae  are  pale  yellow  throughout,  similar  in 
appearance  to  those  of  the  female,  but  with  the  last  two  joints 
closely  united,  forming  a  compact  ovate  club.  In  both  sexes  two 
minute  sub-joints  occur  between  the  second  t^iud  third  joints.  Wings 
in  all  the  specimens  seen  rudimentary,  legs  pale,  the  coxae,  femora 
and  upper  half  of  the  tibiae,  tawny  yellow,  the  remainder  of  the  leg 
being  pale  yellow,  except  the  tip  of  the  tarsus,  which  is  dusliy. 
Abdomen  smooth,  blue  black  above,  lightening  into  piceous  beneath, 
ovate,  acute,  in  the  female ;  smaller,  obtuse,  and  more  nearly  oval  in 
the  male. 

Total  length  2.12  mm. ;  head,  .7  mm.  wide ;  thorax,  .45  mm. ;  abdo- 
men of  female,  .62  mm.  by  1.05  mm. ;  antennae,  .82  mm. 

This  species  appeared  in  our  breeding  cages  of  the  Hessian  fly 
during  the  months  of  June,  July  and  August,  in  1883  and  1884. 
Flaxseeds  collected  August  7,  1883,  at  DuQuoin,  from  stubble  in 
the  field,  3rielded  the  parasite  August  17;  parasites  emerged  June 
21  from  flaxseeds  collected  at  Marshall  on  the  21st  of  May;  those 
obtained  at  Bobinson,  in  Clark  county.  May  25,  emerged  from  the 
flaxseed  June  20;  and  others  obtained  at  Bobinson,  June  14,  gave 
the  parasites  July  10.  ^ 

Teircutichus  carinatus,  n.  s. 

A  slender,  smooth,  dark  steel-blue  species,  2  mm.  in  length,  with 
pale  legs,  four-jointed  tarsi  and  eight-jointed  antennae. 

The  head  is  very  short,  not  wider  than  the  somewhat  slender 
thorax,  impunctured,  as  are  also  the  thorax  and  abdomen.  Eyes 
large,  dark  red,  broadly  elliptical,  occupying  the  whole  longitudinal 
diameter  of  the  head  and  even  encroaching  upon  its  posterior  sur- 
face. Front  broadly  bisulcate  for  the  reception  of  the  scapes  of  the 
antennae.  Antennae  short,  eight-jointed,  joints  very  distinct,  except 
those  of  the  ovate  club,  (three  in  number),  which  are  very  closely 
compacted.  Second  joint  shorter  than  the  third,  which  is  longer 
than  fourth  and  fifth,  these  being  subequal.  First  and  second  joints 
of  the  club  nearly  equal,  thicker  than  the  preceding.  FlageUum  of 
the  antennae  pale,  provided  with  a  few  erect  black  hairs,  and  long 
appressed  yellow  ones. 

Prothorax  is  very  short;  the  mesoscutum  very  long,,  narrowing 
posteriorly,  when  it  is  broadly  truncate  against  the  scutellum,  regu- 
larly convex,  minutely  carinate  longitudinally  on  the  middle  line; 
parapsidal  grooves  complete.  Scutellum  vaulted,  with  two  longitud- 
inal carinae.  Abdomen  of  female  pointed  ovate,  broadest  in  front 
of  the  middle,  somewhat  flattened  above. 
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Legs  rather  long,  pale  yellow;  fore  tarsi  dusky,  middle  and  hind 
tarsi  dasky  at  tip ;  all  the  tarsi  four-jointed,  first  joint  of  front  and 
middle  tarsi  shorter  or  no  longer  than  the  second,  that  of  hind  tarsi 
longest  of  all. 

The  entire  surface  is  very  sparsely  provided  with  coarse  yellowish 
hairs,  longest  and  most  numerous  at  the  tip  of  the  abdomen. 

Costal  vein  very  stout,  provided  with  unusually  long  hairs;  stig- 
mal  vein  short;  postcostal  nearly  obsolete;  no  trace  of  median  or 
sabmedian. 

This  species  was  bred  with  the  preceding  in  our  breeding  cages 
from  the  collections  made  at  Anna  June  24. 

As  a  summary  exhibit  of  the  facts  concerning  the  life  histories  of 
the  species  above  described,  I  append  a  table  showing  in  detail  the 
dates  of  collection  and  emergence  for  each,  including  also,  for  con- 
Tenience  sake,  Eupelmus  allyni,  from  the  same  breeding  cages. 


CALENDAR. 

SEmOTELLUB  DEBTRUCTOB. 


Cata- 
toeiie 


o. 


Place  of  Collection. 


Date  of  GoUeC' 
tlon. 


Date  of  Emerffence. 


2IS3.... 

4259.... 
2185  .. 
2J49  .. 
2389  .. 
4351  .. 

zm  .. 

4356  .. 


Robinson  .. 
Mr.  Carmel. 
West  Union 
Villa  Hldflre. 
Villa  Bldffe. 

Anna 

Anna 

DuQuoin  ... 

\nna 

Robinson. . . 
llobinson... 
Marshall.... 


May 
June 


July 


26.1884... 
27.1884..., 

S| Ioo4. . ■  I 
o,  lcio4.  ..*, 
Of  loo4. . • < 
4.1884.... 
6.1884.... 
7,  If^.,.. 

m4i lao4 . . . . 

27,lt84.... 

30.1884... 
7. lao4«. . . 


June 


July 
June 
June 
June 
June 
July 
June 
July 
July 


22,1884 

22.1884 , 

28.1884 

1.1884 

8.1884 

18-July  18.1884. 
22— July  10.1884. 

20,1884 

10-26.1884 

27.1«84  , 

10.1884 

7,18:*4 .., 


Pteromalus  pallipes. 


29»... 


DuQuoin 


...July     4.1883. 


June    5.1881. 


Pteromalus  fulvjpes. 


2S10... 
23U9... 

45h6... 


Marshall.. 
Kobinson. 
Robinson. 
Marf^hall. . 
DuQuoin 


May  21.1884.... 
May  25-6.1884... 
June  14.1884... 
June  25.1884.... 
Au«.     7,1883  ... 


June  2K18S4... 
June  20-1. 1&84. 
July  10.1884... 
July  26.1884... 
Auff.  17.1883... 


Tetrastichus    CARINATUS. 
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Calendar — Continued. 

EUPELMUS    ALLYNI. 


CaU- 
loffue 


o. 


Place  of  CoUeotlon. 


Date  of  Collec- 
tion. 


Date  of  Emergence. 


2194... 
2185... 
2349... 
2269... 
4^... 
4566... 
4S49... 
4ii56. .. 
3806... 


.  Villa  Ridffe. 

Anua 

Anna 

DuQaoin  ... 

Anna 

Marshall ... 
Robinson  .. 
Marshall.... 
DuQuoin ... 


June 


■  • 
« • 


July 
Auff. 


9t  loo4 . • • . 

4.1884.... 

6.1884.... 

7.1884.... 
24,1884.... 
25.1884.... 
30.1884.... 

'*  *^j°4. ... 

1 .  18o3. . . . 


June  13-Jul7  1.1884. 

••  1S~    *•    18.1884. 

'•  2J—    "    1U.1884. 

•*     20.1884  

July  Hi-26.1884 

'•     26.1884 

"      10.1884 

'•       7.1884 

Auff.   17.1883 


As  a  general  result  of  these  observations,  we  may  say  that,  with 
the  single  exception  of  Pteromalus  pallijyes,  all  the  parasites  bred  by 
us  from  wheat  containing  the  Hessian  fly  emerged  before  the  August 
following  the  laying  of  the  eggs  from  which  they  hatched,  and  that 
the  former  species  survived  the  winter  in  the  flaxseeds  of  the  flies, 
not  emerging  until  the  succeeding  summer. 


4.    Note  on  the  Wheat  Midge. 


(Cecidomyia  tritici^  Kirby.) 
Order  Diptera.    Family  GECiDOMTiDiE. 


(Plate  IV.    Fig.  3.) 

This  frightfully  destructive  enemy  of  wheat  appeared  during  the 
last  summer  in  extreme  Northern  Illinois  in  numbers  and  under  cir- 
cumstances to  demand  the  attention  of  the  economic  entomologist; 
and  although  its  life  history  and  habits  have  long  been  well  known, 
its  occurrence  in  the  West  in  numbers  sufficient  to  attract  attention 
has  been  so  rare,  that  very  little  is  known  of  it  by  the  farmers  of 
our  State.  It  consequently  seems  best  to  give  here  a  brief  report 
of  the  observations  made  this  summer  in  the  wheat  fields  of  Mc- 
Henry  county,  together  with  a  synopsis  of  its  life  history  and  such 
recommendations  of  remedial  measures  as  are  warranted  by  onr 
present  knowledge  of  the  insect. 

My  attention  was  first  called  to  its  prevalence  in  that  region  by 
a  letter,  dated  July  25,  from  Mr.  R.  W.  Lane,  of'  Chicago,  who 
transmitted  heads  of  wheat  from  Genesee  Depot,  Wisconsin,  which 
I  found  to  be  seriously  infested  by  the  midge.  Thinking  it  possi- 
ble that  the  same  insect  was  at  work  .in  adjacent  parts  of  Illinois, 
I  visited  the  fields  of  the  Fox  River  valley  from  Elgin  northward, 
on  the  30th  and  Slst  of  that  month.  In  every  field  but  one  which 
I  entered  in  the  vicinity  of  McHenry  and  Ringwood,  where  spring 
wheat  only  was  raised,  I  found  the  midge  larva  upon  the  heads  of 
wheat,  usually  in  only  here  and  there  a  blackened  head.    In  some 
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fields,  however,  these  damaged  and  shriveled  heads  were  so  numer- 
ous as  to  have  apparently  reduced  the  crop  from  ten  to  twenty-five 
E8r  cent. ;  an  injury  which  the  farmers  had  noticed,  but  which  none 
ad  been  able  to  account  for  to  their  satisfaction,  the  presence  of 
the  midge  having  entirely  escaped  them.  The  heads  upon  which  it 
occurred  were  those  which  had  filled  imperfectly — sometimes  con- 
taining no  plump  kernels,  and  sometimes  fairly  well  filled  except  at 
the  tip  of  the  ear. 

From  the  account,  of  its  life  history,  given  later,  it  will  be  seen 
that  the  midge  was  now  near  the  end  of  its  life  above  ground,  and 
no  doubt  by  far  the  greater  part  of  those  which  had  previously  in- 
fested the  wheat  had  already  entered  the  earth.  The  wet  weather 
of  the  preceding  week  had  in  fact  supplied  the  conditions  most  fav- 
orable to  this  migration  of  the  larvae. 

There  were  not,  on  an  average,  more  than  three  or  four  midge 
larvsB  to  a  head,  and  these  were  commonly  found  on  the  outside  of 
the  glume,  only  occasionally  on  the  kernel  within.  The  observa- 
tions here  given  should  at  least  serve  to  put  the  farmers  of  the 
northern  part  of  the  State  on  their  watchful  guard  against  this  in- 
sect,— ^the  most  dreaded  and  destructive  foe  of  spring  wheat  known 
to  agriculture ;  and  in  the  hope  of  making  them  personally  ac- 
quaint-ed  with  this  enemy  of  their  harvests,  I  append  here  a  suffi- 
cient description  and  figures  to  enable  the  reader  to  recognize  the 
insect  in  its  various  stages,  and  such  an  account  of  its  life  history 
as  will  justify  the  recommendations  made  for  the  limitation  of  its 
increase. 

DESCRIPTION. 

Egg. — The  eggs,  as  laid  upon  the  wheat,  are  scarcely  more  than 
a  hundredth  of  an  inch  in  length,  about  one-sixth  as  thick  as  long, 
of  a  long  oval  form,  very  nearly  cylindrical,  with  rounded  ends. 
Their  smrface  is  smooth  and  shining,  and  they  are  almost  colorless- 
watery,  with  a  faint  tinge  of  pale  red.  When  several  are  together, 
in  a  mass,  they  appear  of  a  deeper  reddish  yellow  color. 

Larva. — The  larvae  are,  at  first,  less  than  a  hundredth  of  an  inch 
long,  resembling  the  egg  closely,  from  which,  however,  they  may  be 
certainly  distinguished  by  the  fine  transverse  lines  separating  the 
segments.  When  under  examination  the  larva  is  usually  quiescent 
unless  placed  in  water,  when  it  immediately  awakes  from  its  seem- 
ing sleep.  When  wet  and  in  motion  (alternate  contraction  and 
elongation)  several  parts  of  its  structure  not  perceptible  before  are 
plainly  visible. 

The  quiescent  larva  is  about  three  times  as  long  as  broad,  meas- 
uring .08  in.  by  .08  in.,  and  is  oval,  thickest  in  the  middle  and  slightly 
tapering  in  each  direction,  the  ends  being  rounded  or  but  faintly 
angular-pointed.  It  is  slightly  depressed  and  on  the  under  side  very 
perceptibly  flattened,  but  with  no  indications  of  feet.  Its  surface  is 
minutely  granular,  like  that  of  the  common  earth  worm  of  our  gar- 
dens, and  also  appears  to  be  slightly  coated  over  with  a  glutinous 
secretion,  whereby  it  adheres  to  a  needle  which  touches  it,  and  often 
when  two  or  more  worms  are  placed  in  contact  they  in  dying  be- 
come glued  to  each  other.    Its  joints  are  indicated  by  very  fine  im- 
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pressed  transverse  lines,  whereby  it  is  divided  into  ten  or  twelve 
segments  of  e^ual  length,  except  at  the  ends  where  it  is  difficult  to 
deiinitelv  distinguish  them.  It  is  of  a  rich  yellow  color  varying  in 
different  individuals  from  lemon  to  orange-yellow,  and  usually  a 
small  greenish  or  blackish  cloud  is  seen  placed  lengthwise  in  the 
middle  of  the  body  on  its  under  side,  which  is  evidently  caused  by 
internal  alimentary  matter. 

The  moving  larva  is  of  a  more  elongated  and  elliptic  form,  taper- 
ing to  an  acute  point  at  its  fore  end  and  much  more  blunt  behmd. 
Thirteen  segments  are  now  plainly  to  be  seen.  Of  these  the  three 
first  and  the  last  have  a  smooth  surface  and  are  whitish  and  semi- 
transparent,  only  the  nine  intervening  ones  being  yellow  and  with 
their  surface  granulated.  Each  segment  is  fringed  at  its  end  with  a 
row  of  small  hairs  like  eyelashes,  which  are  continued  along  the 
whole  length  of  the  edge.  The  head  is  conical,  longer  than 
broad,  tapering  to  an  acute  point  in  front,  and  has  a  depression  on 
each  side  near  the  middle  where  is  inserted  a  short  thread-like  pro- 
cess, forming  with  its  fellow  a  pair  of  horns,  which  are  articulated 
at  their  bases.  The  last  segment  is  cut  off  transversely  in  a  straight 
line;  but  as  the  worm  crawls,  when  it  draws  the  hind  part  of  its 
body  forward  with  each  step  it  takes,  this  hind  end  becomes  strongly 
concave.  When  the  worm  is  dry  and  endeavoring  to  crawl  on  a  dry 
surface,  this  end  of  its  body  becomes  wholly  different.  It  is  then 
strongly  concave,  its  angles  acute  and  tooth-like,  with  two  similar 
teeth  between  them  which  may  be  of  the  same  size  or  retracted, 
showing  their  points  only.  On  each  side  of  this  last  segment  a 
rounded  tubercle  is  sometimes  protruded  from  beneath,  bearing  a 
conical  point  and ;  resembling  a  proleg.  Under  the  same  circum- 
stances the  head  is  wholly  retracted,  leaving  only  the  ends  of  its 
horns  visible. 

Puva. — The  cocoons  in  which  the  larvie  enclose  themselves  resemble 
little  round  grains  smaller  than  a  mustard  seed.  When  coated 
with  dirt,  as  they  usually  are,  it  is  almost  impossible  to  discover 
thetie  cocoons  even  with  the  aid  of  a  magnifying  glass.  The  naked 
larvaa  that  are  sometimes  found  in  the  earth  in  the  spring  are 
doubtless  those  which  remained  in  the  wheat  after  its  harvesting. 

Imago,— The  following  remarks  condensed  from  Fitch's  Report 
will  constitute  a  sufficient  description  of  the  imago  to  enable  the 
intelligent  observer  to  recognize  it,  especially  when  taken  in  con- 
nection with  the  figures,  copied  on  a  larger  scale  from  Fitch's  plate. 

The  individuals  of  this  species  differ  so  widely  as  to  color,  size, 
and  perfection  of  organs  and  members,  that  no  study  of  these 
points  will  enable  one  to  distinguish  this  fly  from  other  species 
when  specimens  are  gathered  in  other  situations  than  on  wheat. 
We  can  then  recognize  it  only  when  it  shows  the  following  essential 
characters : 

•The  body  nearly  one-tenth  of  an  inch  long,  bright  orange  or 
lemon-yellow,  and  tarnished  or  slightly  smoky  on  the  back,  forward 
of  the  wings ;  the  wings  clear  and  glassy  and  having  a  small  cross 
vein  near  their  base;  the  antennae  about  as  long  as  the  body  and 
composed  of  twelve  oblong  joints  which  are  narrower  in  their 
middles  and  separated  by  short  pedicels. 
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We  are  assured  a  midge-fly  is  this  species  when  it  possesses  all 
these  characters.  But  many  flies  also  pertain  to  this  species  which 
do  not  fuUy  possess  them,  some  departmg  from  the  standard  in  one, 
others  in  another  particular,  whereby  it  happens  that  no  one  of 
these  characters  is  constant  and  found  in  all  the  members  of  this 
species.  All  the  bright  yellow  midges  which  occur  in  our  wheat 
fields  during  the  latter  half  of  June  may  be  regarded  as  the  wheat 
midge. 

LIFE  mSTOBT. 

The  fly  or  perfect  insect  makes  its  appearance  in  ordinary  seasons 
a  little  before  the  middle  of  June,  in  the  latitude  of  New  York,  but 
its  hatching  varies  with  the  latitude  and  the  progress  of  vegetation. 
A  warm  season  hastens,  a  cold  season  retards  insects  and  vegeta- 
tion alike.  Under  ordinary  circumstances  this  fly  lives  about  three 
weeks,  but  if  the  season  be  wet  and  the  fly  numerous  it  is  seen 
abroad  much  longer,  sometimes  until  the  middle  of  August.  Mois- 
ture is  its  life,  dryness  smothers  and  suffocates  it,  consequently  it 
cannot  remain  upon  the  wheat  heads  during  the  heat  of  the  day, 
but  rests  upon  the  lower  part  of  the  stalks  until  the  sun  begins  to 
decline,  when  it  returns  ta  its  operations  upon  the  heads.  On  damp 
cloudy  days  the  insect  is  as  active  in  the  day  as  at  night,  and 
spots  shaded  by  trees,  or  wheat  on  low  lands,  are  the  most  severely 
injured.  If  at  the  time  the  fly  is  abroad,  depositing  its  eggs,  the 
weather  be  extremely  dry,  the  crop  escapes;  if  unusually  wet 
weather  prevails,  the  grain  will  be  severely  injured. 

In  the  deposition  of  its  eggs  the  only  aim  of  the  fly  seems  to  be 
to  place  them  in  some  crevice  of  the  headlet  where  they  will  be 
comparatively  secure  from  enemies,  and  sheltered  from  the  sun  and 
air,  which  would  shrivel  them.  From  the  form  and  character  of 
the  ovipositor  it  is  evident  that  the  fly  is  restricted  to  crevices  for 
the  deposit  of  its  eggs.  They  are,  perhaps,  most  commonly  placed 
in  the  little  orifice  at  the  summit  of  the  outermost  chaff,  but  may 
be  found  in  any  narrow  opening  upon  the  headlets  which  the  fly  is 
able  to  discover.  Sometimes  a  single  egg  is  found,  but  they  are 
usually  in  clusters  of  from  two  to  ten.  The  young  larvae  appear  in 
about  a  week  after  the  egg  is  laid.  In  whatever  situation  hatched, 
they  must  find  their  way  at  6nce  to  the  germ  or  kernel  from  which 
they  derive  sustenance.  Attaching  themselves  first  at  the  base  of 
the  kernel  they  afterwards,  as  they  increase  in  size,  usually  with- 
draw farther  up  the  side.  The  larvse  mature  in  about  three  weeks 
and  may  often  be  seen  descending  to  the  ground  as  early  as  July 
11,  while  some  of  the  parent  flies  are  still  depositing  their  eggs. 
Some  of  the  larvse  throw  themselves  to  the  earth  with  a  skip  from 
the  beards ;  others  crawl  down  enveloped  in  a  pellicle  of  water ;  and 
still  others  crawl  in  a  serpentine  track  till  the  globule  of  water  in 
which  the  larva  is  moving  becomes  so  large  that  it  is  upon  the 
point  of  ninning  down  the  straw,  when  the  larva  lets  go  its  hold, 
and  is  carried  to  the  earth. 

It  is  a  mistake  to  suppose  that  only  the  larvaa  which  go  into  the 
ground  before  harvest  live  and  produce  the  flies  of  the  following 
year.    Experiments  indicate  that  few  if  any  of  the  larvae  would  be 
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dead  at  the  end  of  even  six  months.  Their  vitality  is  astonishing. 
No  extremity  of  hunger  or  thirst  seems  to  kill  them  and  water  does 
not  drown  them.    They  are  perfectly  amphibious. 

INJURIES  TO  GRAIN. 

This  insect  effects  its  injury  by  sucking  the  milky  juice  from  the 
young  kernel,  without  any  apparent  gnawing  of  the  surface,  thus 
causing  the  grain  to  shrivel  and  blight,  the  heads  remaining  sub- 
stantially unfilled.  Not  unfrequently  the  crop  is  utterly  ruined,  and 
the  loss  in  whole  states,  like  New  York  and  Ohio,  has  occasionally 
reached  a  total  of  two-thirds  or  three-fourths  the  entire  average 
yield. 

REMEDIES. 

No  application  of  remedial  or  preventive  measures  has  hitherto 
arrested  the  ravages  of  the  midge,  although  it  is  not  impossi- 
ble that  they  have  somewhat  mitigated  the  gravity  of  its  attack. 
The  only  ones  hitherto  suggested  which  even  promise  usefulness  are 
those  of  destroying  the  screenings  of  the  mill  when  the  wheat  is 
threshed  and  cleaned  immediately  after  harvest;  or,  for  the  pur- 
pose of  getting  rid  of  the  midge  larvee  remaining  on  the  grain,  that 
of  deep  plowing  of  the  old  fields  of  wheat  with  the  hope  that  the 
larvsB  remaining  in  the  ground  may  thus  be  buried  beyond  the  hope 
of  resurrection,  when  their  transformations  are  completed  the  follow- 
ing year. 

Besides  these,  we  have  the  heroic  remedy  of  refraining  from  the 
cultivation  of  wheat  where  the  success  of  tne  crop  is  threatened  by 
the  previous  appearance  of  the  midge, — doubtless  the  most  effective 
measure  provided  it  be  generally  adopted. 


6.    The  Wheat  Bulb  Worm. 

(Meromyza  americana,  Fitch.) 

Order  Diptera.    Family  Oscinid^. 

(Plate  IV;   Figs.  4-9.) 

Since  the  outbreak  of  this  insect  in  Fulton  county,  described  in 
my  report  for  last  year,  it  seems  to  have  entirely  disappeared  from 
that  locality,  not  a  single  field,  this  year,  having  given  the  slightest 
evidence  of  its  presence;  a  fact  doubtless  due  to  the  destruction 
effected  by  the  parasite  described  by  me  in  the  article  above  men- 
tioned. 

Indeed,  in  all  our  observations  and  collections  made  in  different 
parts  of  the  State  during  the  past  season,  no  evidence  was  seen  of 
anythiug  more  than  trivial  injury  by  this  insect  until  late  in  October, 
when  Mr.  N.  S.  King,  of  Normal,  called  my  attention  to  a  field  of 
rye  which  had  been  mysteriously^  checked  in  its  growth  and  seemed 
likely  to  be  entirely  ruined.    An  examination  of  this  field  made  on 
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the  Slat  October  showed  that  the  outer  stalks  of  nearly  every 
stool  were  dead,  althoogh,  owing  to  the  recent  rains,  new  leaves 
were  being  sent  up  from  the  center  of  the  stool.  The  stand  was 
light  upon  the  ground,  but  the  owner  reported  that  it  had  been  ex- 
cellent at  first.  On  examination,  the  greater  part  of  the  dead  stalks 
were  found  to  harbor  the  larvae  of  Meromyza  about  half  grown. 
When  taken  from  the  stalks  these  larvse  traveled  with  considerable 
activity,  using  their  mouthhooks  to  draw  themselves  forward. 

This  field  of  rye  was  sown  unusually  early  (July  9)  for  pasture, 
a  fact  entirely  consistent  with  respect  to  the  conditions  favorable  to 
injury  by  this  pest.  Late  sowing  remains  the  only  preventive 
measure  against  it. 

6.    The  Grass  Worm  or  Fall  Army  Worm. 

{Laphygma  frugiperda,  Guen.) 

Order  Lepidoptera.    Family  Noctuid^. 

(Plate  V.  Fiff8.1and2.) 

An  abundant  southern  insect  well  knowm  in  fields  of  cotton  and 
corn  in  the  Southern  States,  but  rarely  noted  in  Illinois,  has  twice 
appeared  in  this  latitude  in  numbers  so  extraordinary  as  to  attract 
general  attention  and  to  do  very  considerable  mischief  in  fields  of 
young  winter  wheat  in  autumn,  and  once  in  com  fields  in  midsum- 
mer. It  first  appeared  here  fifteen  years  ago,  and  has  since  been 
seen  only  by  entomological  collectors,  until  the  autumn  of  the  pres- 
ent year.  Its  occurrence  was  first  announced  to  me  on  the  2d  Octo- 
ber by  Mr.  H.  C.  Mclntire,  of  Topeka,  Tazewell  county,  who  wrote : 

"I  have  this  day  mailed  you  a  box  containing  specimens  of  a 
worm  that  is  devastating  wheat  fields  in  this  part  of  our  county. 
They  hatch  on  land  that  was  in  oats  this  last  year,  and  they  are 
eating  the  wheat  clean.  Hundred  of  acres  in  this  part  of  the  county 
are  as  clean  at  it  is  possible  for  land  to  be,  not  a  green  thing  left. 
From  land  that  was  m  oats,  they  go  to  wheat  that  was  in  wheat 
last,  eating  it  clean  as  they  go." 

Two  days  later,  Mr.  F.  E.  Buckley,  of  Tremont,  wrote  me: 

"There  is  a  worm  working  in  the  winter  wheat  in  this  section, 
which  is  causing  much  consternation  among  the  farmers.  Many 
call  it  the  army  worm.  In  a  field  of  wheat  of  twenty  acres,  visited 
by  the  writer  this  morning,  this  pest  could  be  seen  working  in  large 
numbers.  Throughout  the  entire  field  there  were  probably  on  an 
average,  from  a  dozen  to  a  dozen  and  a  half  worms  to  the  square 
foot ;  worms  from  one-fourth  to  one-half  inch  in  length  to  full  grown 
ones.  A  full  grown  one  is  about  one  and  a  half  inches  in  length. 
They  seemed  to  have  entered  my  wheat  from  an  adjoining  com  field 
on  the  north,  and  are  working  towards  the  south.  In  many  places 
the  oats  is  quite  thick,  as  the  wheat  was  sown  upon  oats  stubble. 
But  the  worms  do  not  touch  the  oats.  They  cut  the  wheat  off  close 
to  the  ground  and  eat  it  up  clean,  or  else  climb  the  spears  and  eat 
it  down." 
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On  the  9th  I  visited  Tremont,  and  saw  the  species  at  work  in 
the  wheat  fields,  althoagh  it  had  at  this  time  nearly  closed  its 
career  for  the  season,  by  far  the  greater  part  of  the  brood  having 
entered  the  earth  for  pupation.  On  the  10th  and  1 1th,  an  assistant, 
Mr.  C.  A.  Hart,  made  a  trip  through  the  fields  of  Tazewell  and 
Mason  counties,  carefully  observing  the  insect  in  the  field  and  col- 
lecting specimens  for  the  breeding  cages. 

LITERATURE. 

This  species  was  first  described  by  Smith  and  Abbott,  in  their 
"Rarer  Lepidopterous  Insects  of  Georgia,"  in  1797,  under  the  name 
of  Phalana  frugiperda.  Its  character  as  an  injurious  agricultural 
insect  was  first  observed  in  the  Southern  States. 

In  a  description  of  the  imago  and  larvae  by  Guenee,  in  his  work 
on  Noctuelites,  Vol.  I,  p.  159,  published  at  Paris  in  1852,  the  gen- 
eral distribution  of  the  moth  of  the  grass  worm  is  given,  as  known 
at  that  time. 

In  the  Patent  Office  Beport  for  1855,  is  an  article  by  Townend 
Glover  on  Cotton  Insects,  containing  a  somewhat  extended  account 
of  this  species  under  the  title  of  "grass  worm"  or  "grass  caterpil- 
lar," but  without  scientific  name.  A  description  of  the  larva  and 
moth  are  given,  and  figures  of  these  and  also  of  the  chrysalis.  A 
valuable  account  of  the  habits  of  the  larvse  in  Georgia,  of  their  in- 
juries to  vegetation,  and  of  their  destruction  by  ants  is  also  given 
in  this  article. 

The  earliest  notice  of  the  occurre)ice  of  this  species  in  the  Valley 
of  the  Mississippi  with  which  I  am  acquainted,  is  contained  in  tne 
first  report  of  Mr.  G.  V.  Kiley,  as  State  Entomologist  of  Missouri 
[1868].  On  jpage  87  of  this  report  he  mentions  the  injuries  to  wheat 
due  to  thjs  msect,  (especially  to  wheat  sown  upon  oat  stubble),  and 
makes  some  suggestions  of  preventive  measures  against  its  attacks 
in  future.  The  farmers  of  this  region,  however,  reported  to  him  that 
the  same  insect  had  been  known  to  attack  the  wheat  in  the  fall, 
for  many  years  previous.  Mr.  Biley  uses  no  technical  name  in  this 
article,  but  calls  the  larva  the  "wheat  cutworm." 

The  earliest  mention  of  its  occurrence  as  an  injurious  species  in 
Illinois,  was  made  by  Walsh  and  Biley,  who  in  a  paper  on  the 
boll  worm  or  com  worm  {Heliothis  arniigera),  published  in  the 
American  Entomologist  for  November,  1869  (Vol.  II,  p.  42)  report 
having  received  our  species  from  Tuscola,  in  Gentral  Illinois.  Not 
recognizing  it,  they  regarded  it  as  a  new  species  of  Prodenia,  and 
proposed  for  it  the  name  Prodenia  daggyi.  They  reported  it  as  feed- 
mg  externally  upon  the  leaves  of  corn,  and  likewise  eating  into  the 
heart  of  the  youug  plant. 

On  page  828  of  the  same  volume,  Biley  reports  the  receipt  from 
many  parts  of  Missouri  and  Illinois  of  the  "fall  army  worm,"  its 
injuries  being  most  marked  in  the  northeastern  part  of  Missouri. 
He  here  distinguishes  the  species  from  the  true  army  worm,  adds 
several  plants  to  its  dietary,  and  doubtfully  identifies  it  with  the 
species  previously  called  by  him  the  "wheat  cutworm." 
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Following  this,  on  page  868,  in  the  number  for  December,  1870, 
occurs  a  long  article  upon  this  insect,  which  is  there  called  the  "fall 
army  worm,'*  and  described  and  discussed  as  Prodenia  autumnalis  n.  s. 
The  moth  and  larva  are  figured  and  very  fully  described,  a  brief 
description  being  also  given  of  the  pupa.  Two  varieties  of  the 
imago  are  distinguished  and  described  as  fvlvosa  and  ohscura)  the 
occarrenee  of  the  worm  in  destructive  numbers  during  that  season 
in  many  parts  of  Kansas,  Illinois  and  Missouri  is  noted ;  compari- 
son of  its  characters  and  habits  with  those  of  the  common  army 
worm  is  made  at  length,  the  probable  number  of  its  broods  and  other 

Kints  in  its  life  history  are  discussed,  and  an  account  is  given  of  its 
bits  of  oviposition,  and  a  description  of  the  egg.  In  Biley's  second 
report,  page  41,  this  species  is  referred  to  as  Laphygma  frugiperda  of 
Smith  and  Abbott,  but  evidently  not  identified  by  the  writer  with 
the  "wheat  cutworm"  of  his  previous  report. 

In  his  third  report,  that  for  1870,  Biley  again  recurs  to  the  subject, 
treating  the  grass  worm  at  length,  but  now  under  the  name  of  Pro- 
denia autumualis.  This  article  is  substantially  the  same  as  that 
ahready  mentioned,  published  in  the  Entomologist  and  Botanist  for 
December  1870,  but  with  some  additional  details  with  respect  to  its 
injories  to  vegetation  in  Missouri  and  also  concerning  its  life  his- 
tory and  parasites. 

These  observations  of  Riley  are  referred  to  next  in  the  report  of 
the  United  States  Department  of  Agriculture  for  1871,  but  no  addi- 
tional particulars  are  there  given ;  and  in  the  report  for  1872  of  this 
series  the  occurrence  is  recorded  of  the  ''grass  army  worm,"  as  it 
is  called,  in  Georgia,  in  destructive  numbers,  devouring  com,  grass, 
and  pea  crops. 

In  the  Eighth  Annual  Report  of  the  State  Entomologist  of  Missouri 
page  48,  Mr.  Riley  again  refers  to  it  in  an  article  on  the  true  army 
worm,  and  in  a  foot  note  concedes  the  identity  of  the  species  with 
the  PhaUena  frugiperda  of  Smith  and  Abbott  and  the  Laphygma 
fruqiperda  of  Guenee. 

The  "grass  army  worm"  is  first  mentioned  in  the  Illinois  Reports 
in  the  seventh  of  the  series,  pages  97  and  219,  in  a  brief  article  by 
Prof.  Thomas,  compiled  chiefly  from  previously  published  notices, 
but  containing  some  additional  particulars  respecting  its  life  history 
in  that  part  of  Central  Illinois  where  it  was  first  observed. 

Mention  of  its  carnivorous  habit  under  peculiar  circumstances  as 
reported  by  Mr.  Glover  in  the  Report  of  the  Department  of  Agri- 
cultural for  1855,  (p.  100)  is  made  in  Prof.  Comstock*s  elaborate 
report  upon  Cotton  Insects  published  by  the  United  States  Depart- 
ment of  Agriculture  in  1879. 

I  have  also  seen  a  brief  notice  of  its  occurrence  in  cotton  fields, 
in  Bulletin  No.  8,  of  the  United  States  Entomological  Commission, 
where  its  is  barely  mentioned  as  sometimes  very  abundant  in  cot- 
ton fields  and  likely  to  be  mistaken  for  the  true  cotton  worm 
(Aletia.) 

In  the  American  Entomologist  for  January,  1880,  advanced  sheets 
of  the  above  article  were  printed  containing  the  same  notice. 
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In  the  Tenth  Report  from  this  office,  a  brief  paragraph  contain- 
ing no  new  information  is  devoted  to  this  species.  In  the  Report 
of  the  Entomologist  of  the  United  States  Department  of  Agricaltore 
printed  in  the  Report  of  the  Department  for  1881  and  1882,  Mr. 
Riley  speaks  of  this  species  while  discussing  insect  injuries  to  grow- 
ing rice,  noting  its  occasional  injury  to  that  plant,  and  making  sug- 
gestions for  the  arrest  of  its  ravages  when  they  become  serious.  In 
Mr.  J.  A.  Lintner's  First  Re{)ort  as  State  Entomologist  of  New  York 
(1882),  the  grass  worm  is  simply  included  in  a  list  of  species  in- 
jurious to  the  apple. 


NOMENCLATURE. 

This  insect,  as  already  remarked,  was  first  described  under  the 
name  of  PhaUena  frugiperda,  and  has  since  received  the  scientific 
names  of  Prodenia  daggyi,  Riley;  Prodenia  auhnnnalis,  Riley;  and 
Laphygma  frugiperda,  usually  incorrectly  printed  Laphrygma  in 
the  articles  of  Walsh  and  Riley.) 

Its  common  names  have  been  equally  numerous.  The  prevalent 
one  in  the  Southern  States  is,  apparently,  the  "grass  worm"  or 
"grass  caterpillar,"  while  to  the  northward  it  has  been,  perhaps 
more  generally,  called  the  "fall  army  worm."  Riley  first  gave  to  it 
the  name  of  wheat  cutworm,  and  by  many  it  is  erroneously  styled 
the  "army  worm,"  on  the  supposition  that  it  is  the  fall  brood  of 
that  far  more  common  and  destructive  pest.  In  order  to  avoid  this 
erroneous  association  of  our  species  witn  the  common  army  worm, 
it  seems  to  me  decidedly  best  that  the  name  of  fall  army  worm 
should  be  dropped  and  that  of  grass  worm  be  commonly  used  in- 
stead. 


DESCRIPTION. 

Imago, — ^Front  wings  narrow,  apex  broadly  rounded.  General  col- 
or brownish  grey,  varied  with  bluish  white,  dusky  and  fulvous.  A 
bluish  white  patch  at  the  apex  of  the  wing,  usually  containing  a 
few  black  points.  Subterminal  line  arcuate,  of  the  same  color,  con- 
tinuous with  this  patch  in  front,  sometimes  obsolete  at  the  terminal 
angle  of  the  wing,  but  sometimes  complete.  Before  the  subtermi- 
nal line  and  within  the  apical  patch  is  a  dark  blotch  upon  the 
middle  of  the  wing,  which  sometimes  contains  one  or  two  triangular 
black  points.  Transverse  anterior  and  transverse  posterior  lines 
sometimes  obsolete,  when  present,  double,  zigzag.  Base  of  wing 
slightly  paler,  with  a  longitudinal  black  blotch  in  the  middle. 
Orbicular  spot  obliquely  oval,  pale  testaceous,  with  an  oblique  mark 
of  same  color  immediately  witnout.  Reniform  spot  obscure,  distin- 
guished in  front  and  behind  by  small  whitish  blotches,  the  posterior 
linear,  often  shaped  like  the  letter  e,  the  anterior  variable.  Upon 
the  costal  margin,  a  series  of  whitish  dashes,  four  of  them  between 
the  reniform  spot  and  the  apex,  and  as  many  more,  obsolete,  between 
that  and  the  base.  Terminal  line  pale,  subterminal  space  dark, 
divided  into  quadrate  blotches  by  the  nervures.  Fringe  paler  gray, 
the  scales  tipped  with  black  between  the  nervures.    Under  surface 


69 

smoky  but  paler  anteriorly  and  terminally  and  fulvous  along  the 
costa.  Posterior  wings  translucent,  nearly  white  in,  some  lights, 
roseate  in  others,  dusky  on  anterior  margin  and  on  anterior  half 
of  outer  margin.  Head,  thorax,  and  abdomen,  nearly  uniform  gray ; 
thorax  with  a  Y-shaped  black  mark  in  front. 

Larva. — The  larvse  collected  this  autumn  were  dark,  the  general 
effect  being  that  of  a  nearly  black  insect  with  a  broad  buff  band 
below  the  stigmata,  and  a  narrow  yellow  subdorsal  line.  The  dor- 
sum is  black  or  a  very  dark  brown  with  a  yellow  median  line,  and 
irregular  white  lineations  along  the  border  of  the  dorsal  space.  The 
subdorsal  band  is  also  black,  slightly  mottled  along  the  lower  margin, 
bordered  above  by  a  yellow  line  which  is  itself  bordered  above  and 
below  by  a  shade  of  deeper  black.  The  stigmatal  band  is  drab, 
mottled  with  pale  brown ;  the  stigmata  black,  partly  within  the  sub- 
stigmatal  band  and  partly  within  the  subdorsal  band.  In  one 
specimen,  the  dorsum  is  pale  chocolate  brown  with  scarcely  a 
trace  of  the  median  line.  The  heads  in  all  are  jet  black  ex- 
cept on  the  sides,  behind  the  eyes,  where  thev  are  somewhat 
mottled  with  whitish.  The  T-shaped  mark  upon  the  front  is  white 
and  deeply  impressed.  The  cervical  shield  is  black,  with  the  median 
line  and  subdorsal  yellow  lines  continued  upon  it.  Upon  the  caudal 
shield  the  median  line  widens  to  a  more  or  less  triangular  blotch. 
The  labrum  is  brown,  the  basal  joint  of  the  antennsB  is  wholly 
white,  the  second  joint  white  with  a  black  ring  at  the  base,  and  the 
third  joint  br6wn.  The  venter  is  greenish  brown  beneath  the  buff 
lateral  band,  becoming  nearly  yellow  towards  the  bases  of  the  pro- 
legs.  Each  of  the  latter  has  a  glossy  black  patch  upon  its  outer 
surface.  Between  these  legs  the  surface  is  a  brownish  green.  The 
whole  ventral  area  is  finely  mottled  with  yellow.* 

DISTBIBUTION. 

By  Guenee,  this  species  is  reported  to  occur  in  North  and  South 
America,  and  likewise  to  have  been  received  by  him  from  Tasmania. 

■ —  — -  — • 

"The  folIowloflT  is  the  description  of  the  larva  and  pupa  of  thle  species  ffWen  by  Mr. 
Biley,  on  pa^e  117  of  hie  Third  Heport  as  State  Entomologist  of  Missouri: 

Larva.— Qround  color  very  Tulable.  generally  dark  and  pitchy  black  when  younir.  but 
T&rriDii  after  the  last  mouit  from  pal«*  brown  to  pale  dirty  tcreen,  with  more  or  less  pink 
or  rellow  admixed— all  the  markings  produced  by  fine,  more  or  less  intense,  brown,  crim- 
son, and  yellow  mottlLngs.  Dorsum  brownish  with  a  narrow  line  down  the  middle,  ren- 
dered conspicuous  by  a  darker  shade  each  side  of  it.  A  dark,  subdorsal  band  one-third 
as  wide  as  each  joint  is  loner;  darkest  at  its  upper  edge,  where  it  Is  bordeifed  and  dis- 
tinctly separated  from  dorsum  by  a  yellow  line  which,  except  on  joint  11.  where  it  deflncts 
a  little  upwards.  Is  quite  straight;  paler  in  the  middle  of  eacti  joint.  A  pale,  either  buff  or 
flesh  colored  substfgmatal  band,  ^ordered  above  and  below  by  a  narrow,  yellow  and 
wavy  line.  Venter  pale.  Head  pale  yellowish  brown,  with  sometimes  a  tinge  of  green  or 
pink;  the  triangular  piece  yellowish,  the  Y-mark  distinct  and  white,  the  cheeks  with  four 
more  or  Ichs  distinct  lateral  brown  lines  and  with  dark  brown  mottllngs  and  nettings, 
which  become  confluent  and  form  a  dark  curved  mark  at  the  submargin  behind  the 
proDgs  and  each  side  of  the  stem  of  the  Y.  Stigmata  large,  brown,  with  a  rale  annula- 
UoD.  and  just  within  the  lower  edge  of  the  dark  subdorsal  band.  Legs  elth*»r  light  or 
dark.  Cervical  shield  darker  than  body  with  the  narrow  dorsal  and  subdorsal  lines  ex- 
tending conspicuously  through  it;  anal  plate  also  dark,  narrow  and  margined  by  the  pale 
subdorsal  lines— both  plates  furnishing  stiff  hairs,  but  without  tubercles.  Pitiferous 
tabercles  on  joints  2  and  3.  arranged  In  a  transverse  row,  and  quite  large,  especially  on 
joint  i;  on  joints  4-10  the  superior  eight  are  arranged  as  follows:  4  in  a  trapezoid  in  dor- 
sal space,  the  posterior  two  as  far  again  from  each  other  as  the  anterior  two,  and  two 
near  the  stigmata,  one  above  and  ohe  behind;  on  joint  11  the  dorsal  4  are  in  a  square,  and 
on  joist  12  m  a  trapezoid,  with  the  posterior  and  not  the  anterior  ones  nearest  together: 
the  thoracic  joints  have  each  alnrge  subventral  tubercle  just  above  the  legs.  Length 
1.1(^-1 .50  inch.    Described  from  numerous  specimens. 

Pupa—Formed  in  the  ground,  without  cocoon;  of  normal  form,  bright  mahogany- 
brown,  and  with  a  distinct  forked  point  at  extremity. 
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It  seems  to  be  abundant  throughout  the  Southern  States,  but  I  do 
not  know  of  its  occurrence  north  of  the  latitude  of  Central  Illinois. 
The  destructive  outbreaks  which  I  have  encountered  in  my  reading 
on  this  species,  occurred  as  follows:  In  1845  and  1854,  in  Geoi^a; 
1868,  in  Central  Illinois  and  Northeastern  Missouri;  1870,  Kansas, 
Illinois  and  Missouri;  1872,  Central  Georgia;  1873,  Washington 
county,  Illinois;  and  1881,  in  Georgia. 

In  Illinois,  this  autumn,  we  found  it  generally  distributed  in  de- 
structive numbers  throughout  the  eastern  two-thirds  of  Tazewell 
county  and  all  of  Mason  county.  From  D.  S.  Harris,  of  Cuba,  in 
Fulton  county,  and  from  Dr.  K.  Boyer,  at  Lewiston,  I  heard  that  it 
had  generally  prevailed  in  that  county.  Letters  from  Menard,  Mason, 
Macon  and  Madison  counties  to  the  east  and  south,  and  from  Stark 
on  the  north,  reported  no  occurrence  of  the  worm  in  those  regions, 
and  fixed  the  limit  of  the  outbreak  in  those  directions ;  but  to  the 
west  it  ej^tended  to  the  Mississippi  river,  having  been  reported  by 
correspondents  in  both  Pike  and  Hancock  counties.  The  area 
infested  was  therefore  a  triangular  one,  the  apex  of  the  triangle 
being  near  eastern  McLean  county,  and  the  base  extending  along  the 
Mississippi  from  Pikid  to  Hancock. 

LIFE  HISTORY. 

In  1854,  the  caterpillars  were  abundant  in  Georgia  during  the 
last  days  of  September  and  th©  beginning  of  October.  "When  about 
to  change,"  says  Glover,  "they  formed  cocoons  of  silk  under  stones 
or  in  the  ground  near  the  surface,  interwoven  with  particles  of 
earth,  and  came  out  perfect  moths  from  the  24th  to  the  30th  of 
October ;  and,  as  these  specimens  were  kept  in  a  room  without  aiii- 
ficial  heat,  I  conjectured  that  those  in  the  open  field  would  appear 
about  the  same  time."  They  were  also  believed  to  have  injured  the 
rice  in  that  State  in  June  of  the  same  year. 

In  Missouri,  in  1868.  the  larvae  were  received  by  Riley  on  the  10th 
of  October.  They  came  to  their  growth  the  latter  part  of  October 
and  entered  the  earth,  where  Riley  believed  that  they  would  pass 
the  winter  in  the  chrysalis  state. 

In  1869,  Walsh  and  Riley  received  specimens  from  Central  Illinois 
in  July,  and  the  moths  made  their  appearance  towards  the  end  of 
the  same  month. 

In  1870,  Riley  expressed  the  opinion  that  there  are  at  least  two 
broods,  and  probably  three  or  four  in  a  year.  "Those  worms  which 
appeared,''  he  says,  "in  such  multitudes  in  August  and  the  fore  part 
of  September,  in  due  time  produced  moths,  and  these  gave  birth  to 
a  new  generation  of  worms,  which  began  to  make  their  presence 
manifest  towards  the  end  of  October.  And  it  will  be  remembered 
that,  as  stated  in  our  last  number,  we  bred  the  moth  as  early  as 
July,  in  1863,  from  worms  received  from  Mr.  Daggy." 

In  the  above  year  they  were  liOted  in  Central  Missouri  on  the 
26th  of  August.  In  1881  they  occurred  on  the  rice  in  Georgia,  in 
May,  going  into  the  ground  for  their  transformation  in  the  first  and 
second  weeks  in  June;  and  a  later  brood  occurred  in  August. 

During  the  present  autumn  they  were  first  noticed  by  our  corres- 
pondents during  the  third  or  fourth  week  of  September,  at  which  time 
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most  seemed  about  half  grown ;  but  by  October  10  the  greater  part 
of  them  were  already  in  the  ground,  where  most  of  them  still  con- 
tinue. Few  pupaB  occurred  at  this  time,  most  being  in  the  short- 
ened, prepupal  stage.  From  the  larvaB  bred  in  the  laboratory,  col- 
lected from  wheat  fields  October  11  and  kept  in  a  room  without 
artificial  heat,  three  moths  emerged  November  8,  three  more  Novem- 
ber 12,  and  another  between  that  date  and  the  28th.  The  remain- 
der are  still  alive  in  the  earth  as  pupae,  at  the  present  writing 
(December). 

The  puDffi  in  the  field  were  usually  buried  from  one  to  two  inches 
beneath  the  surface,  erect  or  inclined,  in  smooth-walled  earthen  ceJls. 
Not  a  few  had  only  partly  hidden  themselves  before  the  necessities 
of  metamorphosis  overtook  them. 

From  the  above  data  it  is  not  easy  to  construct  any  consistent 
calendar  of  this  species,  the  statement  made  by  Biley  in  the  Ento- 
mologist and  Botanist  for  December  1870, .  seeming  to  conflict  with 
the  other  observations  reported.  The  larvae  occurring  that  year  in 
''August  and  the  fore  part  of  September"  in  Missouri,  if  they  really 
gave  origin  to  a  second  brood,  which  ''began  to  make  their  presence 
manifest  towards  jthe  end  of  October,"  must  have  produced  the 
images  late  in  September  and  early  in  October, — that  is  at  the  very 
period  when  the  brood  of  larvae  observed  by  us  this  fall  were  com- 
pleting their  growth  and  entering  the  ground  for  pupation,  not  to 
emerge  until  spring.  In  fact,  the  statement  above  quoted  seems  in- 
consistent with  Biley's  own  report  of  his  observations  for  1868,  when 
larvae  received  October  10,  entered  the  ground  later  in  the  month, 
and  were  believed  to  hibernate  as  pupae,  pupation  in  1868  thus  being 
made  synchronous  with  the  occurrence  of  growing  larvae  of  a  later 
brood  in  1870.  As  Riley  rests  the  above  cited  report  for  1870  on 
no  precise  data,  but  makes  it  only  as  a  general  statement,  it  is 
perhaps  not  impossible  that  it  involves  an  error  of  inference.  More 
probably,  however,  it  represents  -exceptional  conditions.  If  we  thus 
exclude  it  either  as  irreconcilable  with  observed  facts,  or  as  an  un- 
Qsual  occurrence,  we  have  left  seli -consistent  proof  of  three  broods 
at  the  South  and  of  at  least  two,  and  possibly  three,  as  far  to  the 
north  as  Central  Illinois.  The  larvae  of  the  first  of  these  appears 
in  May  and  June,  pupating  in  the  latter  month  and  in  July,  and 
giving  the  imago  late  in  this  month.  A  second  brood  of  worms  oc- 
cors  in  the  South  in  August,  and  a  third  late  in  September  and 
early  in  October.  The  last  corresponds  to  the  observations  in  Illi- 
nois this  autumn,  and  probably  hibernates  as  pupaB,  with  scattering 
escapes  of  autumnal  images,  such  as  have  occurred  in  our  own 
breeding  cages  this  year. 

OHARAOTER  AND  EXTENT  OF  INJURIES  TO  VEGETATION. 

As  far  back  as  1845,  this  species  was  reported  to  attack  bom, 
sugar  cane,  and  upland  rice. 

In  Georgia,  in  1854,  the  grass  worms  devoured  grass,  young  grain, 
and  almost  every  green  thing  which  came  in  their  path. 

"Instances  have  been  known,"  says  Mr.  Glover,  '*in  which,  urged 
as  they  were  by  necessity  and  starvation,  they  actually  devoured 
stacks  of    odder  that  were   stored    away  for  winter  consumption. 
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Deep  ditches  cut  in  the  earth  to  stop  them  were  immediately  filled 
up  by  the  multitudes  which  fell  in  and  perished,  while  eager  mil- 
lions still  rushed  over  the  trembling  and  half-living  bridge,  formed 
by  the  bodies  of  their  late  companions,  bent  on  their  mission  of 
destruction  and  devastation. 

*  *  *  *  When  pressed  by  necessity,  however,  as  has 
already  been  stated,  they  will  feed  upon  cotton  leaves.  I  raised 
about  thirty  of  them  upon  this  food  alone,  merely  as  an  ex- 
periment, and  they  grew  and  perfected  their  transformations,  al- 
though appearing  to  prefer  a  grass  diet  if  it  could  be  obtained."' 

In  Missouri,  in  1868,  they  destroyed  much  young  wheat  sowed  on 
oats  ground,  but  did  not  trouble  wheat  sowed  in  the  same  fields  on 
wheat  stubble.  They  were  here  found  to  feed  with  equal  relish  on 
the  young  plants  of  both  oats  and  wheat,  and  a  variety  of  grasses. 

In  Illinois,  in  1870,  they  fed  in  July  upon  the  young  com,  de- 
vouring the  leaves,  eating  into  the  heart  of  the  young  plant,  and, 
later,  boring  large  holes  through  the  ears,  burrowing  them  in  all 
directions.  They  were  also  reported  to  Mr.  Biley  to  feed  upon  the 
leaves  of  the  peach  and  apple,  upon  the  under  sides  of  which  the 
imagos  laid  their  eggs.  If  these  were  deposited  upon  other  trees, 
like  the  sycamore,  the  larvse,  when  they  hatched,  instead  of  eating 
the  leaves,  descended  from  the  trees  to  feed  upon  more  succulent 
herbage  below. 

According  to  the  observations  in  wheat  fields  reported  for  186S, 
wheat  which  had  been  completely  eaten  up  was  not  necessarily 
ruined,  some  that  had  thus  been  cut  off  in  the  fall  making  a  good 
stand  the  next  spring,  in  one  instance,  at  least,  being  even  better 
than  that  which  had  not  been  touched. 

[On  the  other  hand,  Mr.  F.  E.  Buckley,  of  Tremont,  who  was  the 
first  to  report  the  occurrence  of  these  larvae  to  me  this  fall,  writes 
me  this  spring  that  the  wheat  eaten  o£f  was  almost  invariably  destroyed 
and  did  not  rally  again.  "On  my  piece  containing  twenty  acres,"  he 
says,  "one-third  of  the  ground  was  bare.  Wherever  the  wornas 
worked,  the  wheat  is  killed  and  did  not  come  up  again;  and  in 
other  instances  I  know  of  in  this  vicinity,  the  result  was  the  same. 
One  piece  of  about  ten  acres  sown  on  very  rich  ground  (oat  stubble, 
of  course,)  which  was  completely  destroyed,  does  not  show  half  an 
acre  of  living  grain."] 

In  Missouri,  the  worms  have  also  been  reported  to  destroy  turnips, 
and  buckwheat  as  it  was  just  coming  into  bloom;  while  meadows 
were  so  ravaged  that  nineteen-twentieths  of  the  grass  was  considered 
entirely  killed.  Oats  and  timothy  were  among  the  crops  destroyed 
by  them,  the  former  being  devoured  when  it  had  reat^hed  a  height 
of  six  inches.  Corn  silks  and  soft  corn  were  likewise  eaten.  Com 
fodder,  tomatoes,  rye,  potatoes,  and  cucumbers  have  been  destroyed 
by  them  in  various  parts  of  Missouri,  and  in  some  vineyards  they 
did  great  damage  by  gnawing  around  the  stems  and  causing  the 
bunches  to  drop  off. 

In  com  fields,  they  were  said  by  a  correspondent  of  Mr.  Biley *s, 
not  only  to  devour  greedily  the  leaves  and  stems,  but  to  bore  large 
holes  through  the  ears,  burrowing  them  in  all  directions.  In  Geor- 
gia, in  1872,  besides  devouring  corn  and  grass,  they  destroyed  the 
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pea  crop  in  some  localities.  The  foUowiDg  year  they  made  havoc 
with  the  winter  wheat  in  Washington  county,  Illinois,  in  September, 
devouring  the  plants  when  they  were  two  or  three  inches  high :  and 
some  small  damage  was  also  done  to  com.  In  Mr.  Biley's  report 
for  1881  and  1  82,  the  first  and  second  generations  are  said  to  lay 
their  eggs  on  the  growing  stalks  of  rice.  The  worms,  hatching, 
'rag"  the  plants  badly,  and  when  in  great  numbers  eat  them  to  the 
ground.  Grass,  cabbage,  strawberries,  and  beans  were  among  the 
plants  injured  in  Georgia  during  this  year  by  a  later  brood. 

In  Central  Illinois,  this  fall,  the  injuries  were  confined,  as  far  as 
our  observation  extended,  to  old  oats  ground,  with  the  exception  of 
a  field  or  two  formerly  in  wheat,  on  which  volunteer  grain  had 
sprung  up  in  extraordinary  quantit3r.  We  could  hear  of  no  damage 
noticed  in  the  fields  of  oats  early  in  the  season  on  ground  after- 
wards visited  by  the  grass  worm  when  cropped  in  wheat.  In  very 
many  cases  the  loss  was  total,  and  many  thousand  acres  of  winter 
wheat  were  entirely  killed  by  the  worms  in  the  area  infested  this 
year.  Most  of  the  fields  were  plowed  and  resown,  but  occasionally 
one  was  left.  The  destruction  of  a  whole  field  was  rarely  complete, 
the  bare  area  being  usually  in  bands  and  patches,  in  the  center  of 
which  the  plants  were  eaten  to  the  ground,  while  around  the  mar- 
gins the  damage  was  less  severe.  Where  the  wheat  was  early  sown 
and  had  reached  a  height  of  five  or  six  inches,  stubs  of  an  inch  or 
more  were  left  by  the  worms,  and  from  these  the  plant  partly  revived. 

The  number  of  worms  in  a  field,  as  indicated  by  the  pupse  dis- 
coverable in  the  ground,  was  about  six  to  ten  to  a  square  foot; 
although  some  farmers  asserted  that  a  handful  could  have  been 
gathered,  earlier,  in  their  fields  by  a  single  sweep  of  the  hand. 

From  Mr.  Harris,  of  Cuba,  I  have  received  the  following  detailed 
account  of  the  method  and  amount  of  the  injury  done  in  a  field 
under  bis  observation : 
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'1  send  you  a  rough  sketch  of  a  field  infested  by  the  grass  worm 
last  fall.  I  visited  this  field  five  times  after  the  worms  made  their 
appearance,  the  first  visit  being  about  October  1,  and  the  last  one 
about  December  6. 

Upon  my  first  visit  to  this  field  I  found  the  worms  actively  at 
work  in  the  spots  marked  1,  2,  3,  4,  they  having  seemingly  began 
at  the  center  of  the  spaces  and  worked  in  all  directions.  Upon  my 
second  visit,  the  worms  had  eaten  every  green  thing  in  space  1, 
over  an  area  of  six  or  seven  acres,  and  many  of  them  had  entered 
the  ground  to  pupate.  In  space  2  and  3  they  had  eaten  about  one 
half  of  the  wheat,  making  it  look  ragged  and  thin  on  the  ground. 
(The  spaces  indicated  as   2  and  3  were  about  one  half  acre  each.) 

In  space  4,  they  had  destroyed  all  the  wheat  at  the  center,  but 
had  not  extended  their  ravages  so  far  as  in  No.  1,  probably  not 
more  than  half  an  acre  being  entirely  eaten  oif,  while  about  three 
acres  was  partially  eaten,  less  damage  being  done  as  the  boundary 
was  approached. 

At  this  time  (second  visit),  I  found  more  worms  at  work  in  No. 
4  than  in  No.  1,  but  they  were  scattered  over  a  relatively  larger 
space. 

When  I  returned  on  my  third  visit,  about  Nov.  7,  I  found  No.  1 
had  been  resown  with  the  drill  without  plowing,  while  the  other  in- 
fested spaces  had  not  been  resown. 

These  parts  of  the  field  presented  a  yellowish,  sir*kly  appearance, 
and  did  not  recover  at  all  before  cold  weather.  The  leaves  began 
to  turn  brown  at  the  tips  and  dry  up,  while  there  was  very  little 
if  any  growth  from  the  center.  Even  wh^re  the  wheat  was  but 
little  eaten  by  the  worms,  it  presented  a  stunted  appearance.  The 
worms  climbed  upon  the  blades  of  the  wheat  and  ate  them,  instead 
of  cutting  off  the  plant  at  the  ground,  so  there  was  but  little  dam- 
aged except  that  actually  consumed.  But  the  ravages  of  this  worm 
are  greater  than  can  be  accounted  for  by  the  actual  amount  of  the 
herbage  eaten.  They  seem  to  produce  an  effect  similar  to  that  pro- 
duced by  a  too  free  use  of  fertilizers  upon  growing  plants. 

This  field  of  wheat  was  sown  upon  oats  stubble  plowed  under 
without  burning." 

Natubal  enemies. 

In  the  Southern  States  where  the  common  species  of  ants  seem 
to  be  much  more  predaceous  and  ferocious  in  their  habits  than  with 
us,  they  apparently  interpose  a  notable  check  on  the  multiplication 
of  the  grass  worm. 

"At  a  plantation  in  the  vicinity  of  Columbus,"  in  Georgia,  says 
Glover,  "where  the  caterpillars  were  very  numerous,  and  had  already 
devoured  all  the  grass  on  one  side  of  a  field  which  was  divided  into 
two  equal  parts  by  a  broad  and  sandy  carriage  road  passing  through 
the  center  of  it,  the  grass  on  the  other  side  having  been  untouched, 
it  was  interesting  to  observe  the  operations  of  numerous  colonies  of 
ants  that  had  formed  their  holes  or  nests  in  the  road,  and  were 
lying  in  wait  for  any  unfortunate  grass  worm,  the  natural  desire  of 
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which  for  a  fresh  supply  of  food,  should  tempt  it  to  cross  this 
dangerous  path.  First  one  ant  more  vigilant  than  the  rest  would 
rush  to  the  attack ;  then  another,  and  another,  until  the  poor  cater- 
pillar, entirely  covered  by  its  pigmy  foes,  and  completely  exhaust- 
ed in  strength  by  its  unavailable  efforts  to  escape,  was  finally 
obliged  to  succumb  to  superior  numbers  and  die  as  quietly  as  pos- 
sible, when  the  carcass  was  immediately  carried  otf  by  the  captors 
to  their  nests,  or,  when  too  heavy  to  be  dragged  away  at  once,  they 
fed  upon  it  as  it  lay  in  the  road.  This  warfare  was  carried  on 
every  day  as  long  as  the  grass  worms  prevailed,  and  no  doubt  their 
numbers  were  diminished  in  this  way  to  a  considerable  extent." 

By  Riley  the  occurrence  of  considerable  numbers  of  a  Tachina 
parasite  was  noted  in  1870;  and  we,  ourselves,  noticed  the  eggs  of 
snob  a  parasite  this  fall  on  at  least  fifty  per  cent,  of  the  worms  col- 
lected by  us,  most  commonly  fastened  near  the  head.  The  imago  of 
one  of  these  parasites  emerged  in  a  breeding  cage  on  the  28th  Novem- 
ber, and  believing  it  new,  I  sent  it  to  Dr.  WiUiston,  of  New  Haven, 
Connecticut,  who,  at  my  request,  kindly  furnished  me  the  following 
description : 

Ezorista  infesta,  sp.  n.,  WiUiston. 

**Female.  Palpi  reddish  yellow  at  the  tip ;  third  joint  of  the  antennsB 
about  thrice  as  long  as  the  second ;  a  single  row  of  bristles  extends 
from  the  front  a  little  ways  on  the  sides  of  the  face  above ;  the  bristles 
of  the  face  below  do  not  reach  the  middle ;  legs  black ;  scutellum 
yellowish,  the  tip  of  the  abdomen  reddish  yellow.    Length  6-7  mm. 

Black.  Face  grayish  white ;  on  each  side  of  the  lower  part  of  the 
face  in  front  there  are  but  three  or  four  minute  bristles  above  the 
large  marginal  bristle.  Antennae  black,  the  third  joint  about  three 
times  as  long  as  the  second,  of  nearly  equal  width,  straight  on  its 
front  margin.  Front  light  ochraceous  on  the  sides,  in  the  middle 
^ith  a  rather  broad,  parallel,  opaque  black  stripe,  reaching  from 
the  ocelli  to  the  base  of  the  antennsB ;  on  the  lower  part  there  is  a 
single  row  of  not  very  stout  bristles  on  each  side,  extending  but  a 
little  ways  on  the  face.  Palpi  black,  the  distal  end  reddish  yellow. 
Thorax  light  grayish  poUinose,  the  dorsum  showing  four  rather 
narrow,  black  stripes,  indistinct  behind.  Scutellum  obscure  yellow, 
or  reddish  yellow,  narrowly  black  at  the  base.  Tegulae  yellowish 
white.  Abdomen  black,  the  second  and  third  segments  very  indis- 
stinctly  reddish  on  the  sides,  the  fifth  segment  almost  wholly  red- 
dish yellow ;  second  segment  opaque ;  third  and  fourth  shining, 
broadly  whitish  polUnose  in  front,  but  variable  in  different  reflections. 
Legs  wholly  black.  Wings  hyaline;  last  section  of  fourth  vein 
moderately  curved  inwards,  posterior  cross  vein  gently  sinuous. 

Male,  Front  narrow  above,  the  median  black  stripe  narrower  than 
in  the  female,  and  gently  widened  in  front.  Palpi  black  at  the  base. 
The  sides  of  the  third  and  fourth  abdominal  segment  broadly  reddish. 
Otherwise  as  in  the  female. 

Three  specimens:  one  female  (No.  5422),  bred  by  Professor  Forbes 
from  Laphygma  frugiperda,  and  a  male  and  a  female,  collected  by 
Mr.  Eugene   Keen  in  Fairmont  Park,    Philadelphia.    The   females 
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agree  closely  throughout ;  the  male  differs  in  the  broad  red  sides  of 
the  abdomen,  but  I  have  scarcely  a  doubt  of  its  identity." 

No  other  enemies  of  this  pest  have  been  noted  except  its  own 
fellows,  but  its  cannibalistic  habit  is  quite  pronounced  and  remark- 
able. Glover  says,  in  the  report  already  cited,  '*The  grass  cater- 
pillars, when  in  confinement,  very  often  kill  and  devour  each  other; 
and  when  one  is  maimed  in  the  least,  it  stands  a  verv  poor  chance 
for  its  life.  Several  intelligent  planters  state  that,  wnen  the  grass 
and  weeds  are  entirely  devoured,  and  no  other  vegetable  food  is  to 
be  found,  they  will  attack  each  other  and  feed  upon  the  still  living 
and  writhing  bodies  of  their  former  companions.  One  grass  cater- 
pillar, which  was  kept  in  confinement,  although  furnished  with  an 
abundance  of  green. food,  actually  appeared  to  prefer  to  feed  upon 
other  caterpillars,  no  matter  of  what  kind,  so  long  as  their  bodies 
were  not  defended  by  long,  bristling  hairs,  or  spines." 

That  this  is  not  a  practice  to  which  the  worms  are  impelled  by 
confinement,  is  shown  by  the  fact  that  the  older  worms  have  been 
seen  to  destroy  the  younger  by  hundreds  when  a  plenty  of  other 
food  was  available, — a  fact  mentioned  by  Mr.  Howard  in  the  Beport 
of  the  Commissioner  of  Agriculture  for  1881  and  1881. 

Beyond  an  occasional  dead  worm  in  the  fields  in  October,  pre- 
senting the  post  mortem  appearance  of  schlaffsucht,  I  saw  no  evi- 
dence of  contagious  disease  among  these  larvsB,  and  presume  that 
the  Tachina  parasite  above  mentioned  will  be  found  the  principal 
enemy  they  have  to  fear. 

In  the  past  this  insect  has  not  been  decidedly  injurious  in  the 
same  locality  in  the  Northern  States  for  more  than  one  year  at  a 
time,  and  in  the  prevalence  of  parasitism  we  probably  have  the  ex- 
planation of  this  fact.  There  is,  therefore,  httle  reason  to  fear  a 
recurrence  of  the  insect  in  any  considerable  numbers  next  year,  in 
the  region  devastated  by  it  this  fall. 

PREVENTION  AND  REMEDY. 

The  female  moths,  when  searching  for  a  proper  place  of  deposit 
for  their  eggs,  are  evidently  attracted  to  the  ground  upon  which  the 
larvsB  do  their  damage  by  the  presence  of  an  abundance  of  green 
food  for  the  latter, — a  fact  which  immediately  suggests  early  plow- 
ing of  ground  intended  for  winter  wheat,  as  a  preventive  measure. 
Doubtless  except  for  the  allurement  of  growing  vegetation,  the  eggs 
of  the  imago  would  be  planted  elsewhere,  or  so  widely  scattered  as 
to  effect  no  appreciable  damage. 

Certainly  in  that  region  where  the  grass  worm  prevailed  last  year 
it  would  be  prudent  to  plow  early  after  oats  when  it  is  intended  to 
plant  wheat. 

If,  however,  this  precaution  has  been  neglected  and  hordes  of 
the  larvsB  appear  in  the  wheat  fields,  it  will  doubtless  prove  dif- 
ficult to  arrest  their  ravages.  No  opportunities  for  experiment 
have  as  yet  offered,  notice  of  the  appearance  of  the  larvse  in  the 
wheat  having  been  received  too  late  to  permit  trial  of  remedial 
measures;  but  it  may  be  worth  while  to  suggest  heavy  rolling 
as  a    measure  likely  to  be  practicable  and  eflScient   in    some  in- 
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stances.  This  has  occasionally  been  found  useful  for  the  destruction 
of  the  true  army  worm.  One  farmer  in  Mason  county,  who  noticed 
that  the  grass  worms  were  extending  their  ravages  rapidly  from 
the  central  area  in  which  he  first  noticed  them,  believed  tnat  he  de- 
stroyed the  brood  and  prevented  further  injury  by  plowing  under 
the  infested  area  and  rolling  it  heavily  immediately  thereafter.  If 
a  disposition  to  migration,  like  that  of  the  army  worm,  is  apparent, 
the  march  of  the  host  may  be  arrested  by  measures  which  have 
been  found  more  or  less  efficient  in  the  case  of  the  last  named  in- 
sect; that  is,  a  furrow  may  be  plowed  across  the  line  of  their 
march,  when  the  worms  collecting  therein  may  be  destroyed  by 
dragging  a  log  along  the  furrow,  if  their  appearance  is  easily  de- 
tected while  they  are  still  small,  it  might  not  be  unprofitable  to 
destroy  them  with  Paris  green  or  other  form  of  insect  poison,  but 
in  most  instances  it  will  doubtless  be  less  expensive  to  resow  the 
ground  than  to  attempt  the  somewhat  doubtful  remedies  here  pro- 
posed. 

7.    The  Grain  Leaf-Hoppers. 

Order  Hbmiptbra.    Family  Jassid^. 

A  ^eat  number  of  species  of  minute  leaf-hoppers  q,re  found  upon 
growing  grain,  usually  inflicting  only  insignificant  or  temporary 
damage,  even  if  their  e£fect  is  finally  appreciable ;  but  a  few  species 
were  found  by  us  last  summer  abundant  enough  in  fields  of  growing 
wheat,  in  May  and  June,  to  constitute  a  menace  to  the  crop  where 
the  conditions  were  not  otherwise  entirely  favorable  to  its  growth. 
Two  of  these,  confined  to  the  cereal  crops  as  far  as  our  observations 
show,  were  new  to  science ;  while  a  third,  wide  spread,  occurring  in 
many  situations  and  upon  a  considerable  variety  of  plants,  is  a 
common  species,  described  originally  by  Say  under  the  name  of 
Jasms  irrorcUiLS. 

The  first  two  are  closely  allied  to  Jasstut  inimicus,  Say,  described 
in  1831,*  the  describer  of  that  species  adding  the  remark  that  it  is 
said  to  depredate,  in  the  larva  state,  on  the  roots  of  wheat  in  Vir- 
ginia. 

Cicadula  nigrifronSf  n.  s.t 

(Plate  V.    Fig.  Z.) 

A  moderately  slender,  yellowish  green  species,  with  four  black 
points  at  the  anterior  mar^  of  the  vertex.  The  head  is  sublunate, 
obtusely  rounded  in  the  middle,  its  antero-posterior  diameter  next 
the  eyes  being  about  three-fourths  its  median  diameter.  Its  color 
is  pale  yellow,  irregularly  mottled  with  white,  with  an  arc  of  four 
irregular  black  points  at  its  anterior  margin,  the  outer  of  these  just 

*  Complete  writiiigB,  Vol.  II,  p.  382. 

^  t  Although  thie  species  differs  by  charaoters  commonly  esteemed  ffenerlo  from  the 
loUowins  and  from  any  other  ffenns  known  to  me.  yet  in  the  present  state  of  the  seneric 
classifleation  of  oar  American  Homoptera  I  have  not  thought  it  best  to  multiply  descrip- 
tions of  genera,  but  content  myself  with  indicating  the  distinctive  characters  in  the 
ngnres  accompanying. 
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ABTICLE  III.— BRIEF  NOTES  ON  SORGHUM  INSECTS. 

Mv  last  report  contained  a  paper  on  such  insects  as  infest  the 
sorghum  plant  as  were  then  known  to  me,  and  to  these  I  now  add 
a  few  notes  on  one  of  the  species  therein  treated,  together  with  a 
description  of  a  second  species  occurring  upon  the  roots,  first 
observed  this  year. 


1.    The  Yellow  Sorghum  Plant  Louse. 

{Chaitophorus  fiavus,  Forbes.) 

Order  Hemiptera..    Family  Aphididje. 

(Plate  VI.   Figs.  1-4.) 

This  species,  discovered  last  year,  was  first  observed  July  25,  and 
the  facts  of  its  earlier  life  history  were  of  course  unknown,  but  our 
observations  of  the  present  season  carry  the  record  a  month  farther 
back. 

On  the  2.th  of  June,  in  fields  of  sorghum  at  Champaign  which 
had  been  replanted,  when  the  plant  was  only  three  or  four  inches 
high  and  showed  but  three  or  four  of  the  leaves,  one  of  these  was 
occasionally  reddened  with  a  small  cluster  of  the  above  plant  lice 
beneath  it.  Each  of  these  consisted  of  a  single  full-grown  female 
(winged  in  all  cases  but  one)  surrounded  by  a  group  of  wingless 
young,  sometimes  evidently  but  just  born.  One  of  these  winged 
females  was  dead  in  the  center  of  a  group  of  still  living  young. 
These  fields  were  among  those  worst  infested  by  this  louse  last  year. 

I  searched  carefully  and  extensively  for  root  lice,  but  in  vain. 
Every  stalk  seen  which  showed  any  signs  of  ill  condition  was  dug 
up  and  examined,  but  no  root  lice  of  any  sort  were  found.  It 
seems  probable,  consequently,  that  the  Chaitophorus  emerged  from 
the  ground  in  spring,  crawled  up  to  the  lower  leaves  of  the  youDg 
plant,  and  there  commenced  at  once  to  multiply;  and  it  seems 
unlikely  that  any  root  form  of  this  species  will  be  found.  This 
year,  as  last,  I  noticed  that  the  ants  paid  no  attention  to  this  plant 
louse,  although  Lasiiis  jiavus  and  other  species  were  not  uncommon 
in  the  fields  at  the  time. 
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2.    The  Sorghum  Babe  Louse. 

{Coccus  sorghieUuf,  n.  8.) 

Order  Hemiptera.    Family  Coccid^. 

Among  our  collections  from  the  sorghum  plant  made  at  Cham- 
paign tms  year,  was  a  single  vial  of  specimens  bearing  a  close 
resemblance  to  the  species  of  Bhizobius,  but  evidently  belongmg  to  the 
Coccidae,  a  family  not  hitherto  found  upon  the  sorghum  plant. 

The  body  is  oval,  distinctly  segmented,  .07  of  an  inch  long  by  .027 
of  an  inch  wide,  and  .024  of  an  inch  deep.  The  surface  was  cov- 
ered by  a  bluish  bloom,  and  in  one  alcoholic  specimen  examined,  a 
waxy  mass,  including  a  cluster  of  long  hairs,  adhered  to  the  anal 
extremity.  The  antennae  are  short,  reaching  to  the  coxse  of  the  first 
pair  of  legs,  distinctly  eight-jointed,  the  first  two  joints  thick  and 
abont  equal  in  length,  the  third  as  long  as  the  second,  but  more 
narrowed,  the  fourth  the  shortest  of  all,  about  as  wide  as  long. 
Each  of  the  three  following  joints  id  slightly  larger  and  longer  than 
the  preceding,  and  the  eighth  is  as  wide  as  the  second,  cylindrical, 
very  nearly  as  long  as  the  sixth  and  seventh  together. 

The  rostrum  is  very  short,  conical,  projecting  from  between  the 
bases  of  the  first  pair  of  legs,  not  as  long  as  the  femur,  and  its 
width  about  half  its  length.  The  maxillary  filaments  are  four  in 
number  and  attain  the  abdomen. 

The  eyes,  placed  upon  the  sides  of  the  head  at  a  distance  behind 
the  bases  of  the  antennae  about  equal  to  the  first  joint  of  the  latter, 
are  black  and  simple,  each  consisting  of  a  single  ocellus.  The  tarsi 
are  all  one-jointed,  two-thirds  as  long  as  the  tibiae  and  tapering 
regularly  to  the  single  claw,  which  is  strongly  curved,  with  a  pair 
of  slender  capitate  hairs,  longer  than  the  claw,  springing  from  its 
base.  Tibiae  and  femora  of  about  equal  length;  antennae  and  legs 
slightly  hairy,  and  scattered  hairs  occur  upon  the  surface  of  the 
body  and  tip  of  the  abdomen. 

The  only  form  seen  was  the  wingless  female,  and  belonged  appar- 
ently to  the  genus  Coccus,  as  defined  by  Signoret.*  It  was  collected 
August  4. 

*  Annales  de  la  Soclote  Entomoloerique  de  France,  trimestre  de  1869,  p.  102. 
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ARTICLE  IV.-ON  SOME  CLOVEE  INSECTS. 


1.    Cymataphora  crepuscidaria,  Tr. 
Order  Lepidopteba.    Family  "PHAhmmDM. 

(Plate  VI.   FIfir.5.) 

Larvae  from  which  the  above  was  bred  were  taken  on  white  clover 
at  Normal,  June  21,  the  imagos  emerging  July  10.  The  larvse  were 
an  inch  long,  slender,  with  only  four  prolegs.  The  head  is  widely 
bilobed  and  reddish  brown  above,  yellowish  varied  with  reddish 
brown  in  front,  with  two  small,  approximate  black  spots  on  the  mid- 
dle of  the  front.  The  body  is  green,  thickly  covered  with  white 
granulations,  with  some  black  ones  intermixed,  and  has  an  obscure 
reddish  dorsal  stripe.  The  posterior  margins  of  the  middle  segments 
are  narrowly  bordered  with  yeUow.  On  the  penultimate  segment  is 
a  large  transverse  blackish  spot,  with  two  small  kidney-shaped  yel- 
low spots  near  its  middle,  approaching  each  other  posteriorly.  The 
legs  are  pale  brown,  blackish  at  base;  prolegs  pale  brown,  blackish 
at  base;  prolegs  black  without,  pale  within;  spiracles  brown. 

The  same  larva  occurred  in  our  collections  on  the  rose  and  the 
common  locust ;  taken  from  the  former  June  20,  and  from  the  latter 
July  4.  We  also  collected  it  July  25,  from  the  box  elder  {Negimdo 
aceroides)^  the  specimen  pupating  August  4,  and  emerging  August  13. 


2.    The  Clover  Bare  Louse. 

{Coccus  trifoliiy  n.  s.) 
Order  Hbmiptera.    Family  Coccid^. 

(Plate  VI.   Fl«.6.) 

On  the  3d  of  May,  at  Normal,  there  occurred  on  the  roots  of 
white  clover  examples  of  a  root  coccid,  resembling  Bhizobius  in  gen- 
eral appearance,  but  diifering  from  it  in  the  antennse,  and  especially 
in  the  tarsi  and  tarsal  claw.  They  were  protected  by  a  small  yel- 
low ant,  Lasius  jiaviLS^  in  whose  nests  they  occurred,  and  were 
carried  away  by  them   like  plant  lice,  when  the  nest  was  exposed. 
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DESCRIPTION. 


The  body  is  elliptical,  broadly  and  equally  roanded  at  both  ends, 
nearly  circular  in  transverse  vertical  section,  distinctly  segmented  ; 
surface  covered  with  a  waxy  bloom,  smooth  except  for  a  few  small 
hairs  at  the  anal  extremity.  Feet,  eyes,  and  antennsB  minute.  The 
body  is  .11  of  an  inch  long,  a  little  more  than  half  as  wide,  and  a 
little  less  than  half  as  deep ;  the  abdomen  decidedly  shorter  than  the 
head  and  thorax ;  the  antennae  .003  of  an  inch  long,  their  length 
less  than  the  distance  between  their  bases,  obscurely  seven- jointed ; 
the  first  joint  as  wide  as  long ;  the  second  a  little  shorter  and  much 
narrower  than  the  first;  the  third  and  fourth  a  Uttle  smaller  than 
the  second  and  not  distinctly  divided;  the  fifth  and  sixth  distinct, 
equal  in  length,  and  about  equal  to  the  first;  the  seventh  long, 
cylindrical,  equal  to  the  two  preceding,  obtusely  pointed  at  tip. 
Entire  antenna  minutely  sparsely  hairy  under  a  high  power.  ,  Eyes 
simple;  consisting  of  a  single  ocellus  and  a  black  speck  on  the  side 
of  the  head,  directly  behind  the  antenna,  the  thira  joint  of  which 
will  about  reach  them. 

Legs  .01  of  an  inch  in  length,  each  reaching  about  one  half  way 
'  to  its  fellow  of  the  opposite  side.  Tarsus  one-jointed,  as  long  as  the 
tibia,  tapering  regularly,  terminating  in  a  single  stout  curved  claw; 
tibia  and  femur  of  about  equal  length;  trochanter  as  long  as  the 
coxa.  Legs  very  minutely  sparsely  hairy  throughout.  Bostrum  very 
minute,  in  the  form  of  a  thick  tubercle  projecting  downwards  in 
front  of  the  bases  of  the  anterior  legs,  scarcely  longer  than  wide, 
about  half  the  length  of  the  femur. 

3.      ClOTBR  MiTES. 

At  Normal,  early  in  May,  the  general  occurrence  of  a  large  and 
conspicuous  brownish  red  mite  was  noticed  upon  clover  and  blue 
grass,  the  former  of  these  plants,  especially,  sometimes  suffering 
severely  from  the  pest.  The  leaves  of  the  clover  turned  yellow  ana 
their  growth  was  arrested  where  the  mite  was  abundant.  The  effect 
upon  the  blue  grass  was  similar.  The  species,  which  proved  to  be 
new,  is  here  described  by  my  first  assistant,  Mr.  H.  Garman. 

Bryobia  pratenais,  n.  s.,  H.  Garman. 

(Plate  VI.    Fl«r.7.) 

Body  oval  in  outhne  as  seen  from  above  or  below;  but  little 
elongated.  Outline  as  seen  from  the  side  also  oval,  increasing  in 
depth  towards  the  posterior  extremity  where  it  is  abruptly  truncated. 
Strongly  convex  above,  much  less  so  below.  Entire  surface  rugose 
with  more  or  less  parallel,  waved  strise.  StrisB  of  dorsal  surface  of 
abdomen  coarser  and  more  regular  than  those  of  the  ventral  surface 
and  of  the  cephalothorax. 

With  scattered,  curved,  finely  denticulate,  scale-like  appendages 
attached  to  the  dorsum  and  at  the  margins.  These  scales  expand 
uniformly  from  their  bases  to  their  tips,  where  they  are  widest  and 
have  slightly  rounded  denticulate  margins.  The  four  conical  promi- 
nences which  extend  forward  over  the  mouth  parts  at  the  anterior 
extremity  of  the  cephalothorax,  each  bears  one  of  these  scales.     The 
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two  median  prominences  are  longest,  and  are  united  at  their  bases. 
Palpi  very  stout,  the  basal  articles  with  a  few  long  hairs;  inner 
ramus  of  forceps  thumb-like  and  with  spinose  hairs ;  outer  ramus  a 
strongly  curved  hook. 

Legs  with  strong,  plumose,  spine-like  hairs  on  their  basal  articles, 
which  hairs  grow  less  and  less  stout  towards  the  distal  extremity  of 
the  limbs  until  upon  the  distal  articles  they  form  long,  slender  set^. 
Anterior  legs  equal  to  the  body  in  length,  tapering  but  slightly  to 
the  distal  extremity.  Two  basal  articles  about  equal,  the  proximal 
slightly  the  stronger.  Third  article  longest,  twice  the  length  of  the 
sixth.  Fourth  article  nearly  as  long  as  the  sixth,  about  half  the 
length  of  the  fifth.  Adhesive  hairs  fewer  and  more  slender  than 
those  of  the  other  legs.  Legs  of  the  three  posterior  pairs  much 
shorter  than  the  anterior,  and  with  less  difference  in  the  lengths  of 
the  articles  composing  them. 

The  eyes  consist  of  two  approximated  ocelli  on  each  side  of  the 
cephalothorax.  Adults  in  life  marked  with  red  and  black.  The 
pattern  has  been  destroyed  by  alcohol.  The  majority  of  those  ex- 
amined have  large  anal  protuberances. 

Length  of  body  .038  inch;  width  of  same  .025  inch. 

With  the  above,  another  mite,  similar,  but  paler  and  smaller, 
was  frequently  taken  in  meadows.  It  is  thus  described  i)y  Mr. 
Garman : 

Bryohia  pallida,  n.   s.,  H.  Garman. 

A  small,  pale  species  agreeing  with  B.  pratensis  in  general  form. 
Anterior  legs  slightly  longer  than  the  body,  with  the  fourth  article 
markedly  shorter  than  the  sixth.  Scale-like  appendages  somewhat 
wider  and  shorter  proportionally.  Two  outer  of  the  frontal  processes 
wider  at  their  tips  than  those  of  B.  pratensis.  Median  pair  of  pro- 
cesses more  slender  than  the  outer  and  united  for  half  their  length. 
Color  whitish.  Length  of  body  .024  inch ;  width  of  same  .015  inch. 
Occurs  with  the  preceding  on  grasses  in  meadows.  The  anal  pro- 
tuberance is  conspicuous  in  most  of  the  examples  seen. 

4.    Miscellaneous  Notes. 

The  larva  of  Hceinatopis  grataria,  Fabr.,  was  seen  at  Effingham, 
August  21,  abundant  upon  white  clover. 

Dichelia  sidphureana,  Clemens,  was  repeatedly  bred  from  clover 
leaf  rollers  during  the  season. 

From  small  green  leaf  rollers  collected  on  clover  May  14,  images 
of  Cacoccia  rosaceana,  Harris,  and  of  Tortrix  paUorana,  Eobs., 
(Plate  YI,  Figs.  8  and  9)  were  bred,  the  imagos  emerging  during  the 
middle  of  June.  The  latter  species  was  also  bred  from  the  common 
rngweed,  {Ayyibros'ia  trifida),  specimens  collected  May  16,  pupating 
June  12,  and  emerging  six  days  later.  Another  example  collected 
on  Eriyeron  canadense,  May  17,  pupated  in  a  fold  of  the  leaf  May 
30,  and  completed  its  transformations  on  the  7th  June.  From 
other  clover  leaf  rollers  taken  May  23,  examples  of  Hypena  scabra, 
Fabr.,  emerged. 


Contributions  to  Horticultural  Entomology, 
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AETICL.E  I.— ON  NEW  AND  IMPEBFECTLY  KNOWN  STBAW- 

BEREY  INSECTS. 

1.     Note  on  the  Life  Hibtcry  of  the  Strawberry  Slug. 

{Emphytus  maculattis,  Norton.) 

Order  Hymenoptera.    Family  Tbnthredinidjb. 

(Plate  YU.  Fi8.1.) 

In  my  article  on  strawberry  insects  published  in  my  report  for 
1888,  I  found  myself  obliged  to  leave  in  doubt  an  important  point 
in  the  life  history  of  this  insect  owing  to  the  conflict  of  observa- 
tions as  reported  by  previous  writers  on  this  species. 

In  the  fullest  and  most  authoritative  article  upon  it,  that  by  Mr. 
Biley  in  his  Ninth  Beport  as  State  Entomologist  of  Missouri,  the 
statement  is  made  that  it  is  double  brooded,  the  adult  flies  of  the 
first  brood  appearing  by  the  end  of  June  and  the  beginning  of  July. 
**Under  the  mfluence  of  July  weather,"  he  says,  "the  whole  process 
of  egg  depositing,  etc.,  is  rapidly  repeated,  and  the  second  brood  of 
worms  descend  into  the  earth  during  the  fore  part  of  August,  and 
form  their  cocoons,  in  which  they  remain  in  the  caterpUlar  state 
through  the  fall,  winter,  and  early  spring  months,  till  the  middle  of 
April  following,  when  they  become  pupee  and  flies  again  as  related.'* 

On  the  other  hand  the  observations  of  Mr.   Saunders,  made  in 

London,  Ontario,*  those  of  Mr.  Galusha  and  Miss  Smith,  in  Central 

Illinois,  as  reported  in  the  Transactions  of  the  State  Horticultural 

Society,  and  the  statements  of  Prof.  French,  in  Southern  Illinois, 

pnblished    in    the    same    Transactions;    together   with    those    of 

Miss  Ahce  B.  Walton,  relating  to   the  life  history   of  this   species 

in    the  latitude   of  Muscatine,    Iowa; — all    report   the    absence    of 

a^  second   brood,   or  report   their   failure    to   detect  it,   the    dates 

given  by  Mr.    Saunders  being,  in   fact,   inconsistent  with  it.t    The 

point  thus   left  in  uncertainty  is   practically  the   most  important  in 

the  life  history  of  this  insect,  since  if  two  broods  occur  (the  second 

appearing  after  the   fruit  is  gathered),   the    multiplication   of  the 

species  may  be  easily  and  cheaply  arrested  by  the  application  of 


^Fourth  Report  of  the  Ontario  Entomological  Society,  page  18. 
^  For  these  references  see  my  report  for  1883,  p.  71. 
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hellebore  or  arsenical  poisons  to  the  vines  in  July;  but  if,  on  the 
other  hand,  the  spring  orood  is  the  only  one,  it  must  be  combatted, 
if  at  all,  while  the  fruit  is  on  the  vines,  when  no  poisonous  appli- 
cation would  be  permissible.  To  determine  this  point  for  Central 
niinois,  careful  observations  were  made  throughout  the  season,  and 
a  large  number  of  individuals  were  reared. 

On  the  12th  May,  in  Normal,  McLean  County,  newly  hatched 
larvsB  of  this  species,  were  observed  upon  strawberry  leaves,  and 
numerous  eggs  with  the  partially  developed  larvae  within  them. 
These  eggs,  some  of  which  were  kept  for  identification  until  the 
larvBB  emerged,  were  not  placed  in  the  petiole,  as  observed  by  Riley, 
but  were  thrust  beneath  the  epidermis  on  the  upper  side  of  the  leaf, 
a  crescentic  slit  having  first  been  made  by  the  ovipositor  of  the 
female.  Attempts  were  made  to  carry  these  newly  hatched  larva? 
through  their  transformations,  and  a  few  of  them  survived  until 
June  5,  at  which  date  they  were  about  half  grown.  Several  young 
Pentatomidse,  apparently  Euschistus,  appeared  in  the  cage. at  this 
time,  and  to  their  predaceous  habit  the  disappearance  of  the  larvse 
was  attributed. 

On  the  18th  of  June,  strawberry  slugs  of  this  brood  were  found 
upon  the  leaves  in  the  field,  and  on  the  21st  about  160  specimens 
were  collected  and  placed  in  a  breeding  cage.  These  were  folly 
grown,  and  began  at  once  to  enter  the  earth,  nearly  all  having 
disappeared  by  June  24.  On  the  19th  of  July,  those  in  the  earth 
were  examined,  and  found  much  shortened  lip  for  pupation  but  not 
yet  transformed.  At  this  time  strawberry  fields  where  they  had 
been  previously  abundant,  averaging  as  many  as  two  or  three  to 
each  leaf,  were  swept  carefully  and  extensively  with  an  insect  net, 
but  not  a  single  strawberry  slug  was  found. 

On  the  1st  September,  the  larvae  in  the  earth  were  examined  but 
found  still  untransformed,  most  of  them  enclosed  in  small  cocoons. 
On  November  24,  these  conditions  were  practically  unchanged;  one 
of  the  larvse  was  dead,  although  yet  fresh,  but  the  others  examined 
were  living  and  in  perfect  condition. 

[Delay  of  publication  permits  me  to  add  that  the  above  saw-flies 
were  emerging  May  14,  1885,  from  the  lot  secured  for  breeding  June 
21,  of  the  year  before.] 

The  above  experiment  shows  conclusively  that  In  the  latitude  of 
Central  Illinois,  and  during  ordinary  years,  the  strawberry  slug  or 
false  worm  has  but  a  single  brood,  and  that  this  is  matured  before 
the  strawberry  harvest  is  completed,  a  fact  which  so  modifies  the 
possibilities  of  effective  attack  upon  the  species  that  we  are  practi- 
cally limited  to  the  application  of  pyrethrum  or  other  harmless  in- 
secticides for  the  purpose  of  destroying  the  larvse,  and  to  the  use  of 
the  insect  net  for  the  collection  of  the  adult  flies  as  they  appear 
upon  the  vines  in  May  for  the  deposit  of  their  eggs,  and  later  for 
the  capture  of  the  larvee.  These  last  are  detached^from  the  leaves 
at  a  touch,  and  I  doubt  not  may  be  collected  without  great  trouble 
or  expense  by  sweeping  with  an  insect  net.  From  this  they  could 
be  shaken  at  intervals  into  a  bucket  of  water  covered  with  a  film 
of  kerosene. 
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2.    The  Lesser  Strawberry  Plant  Louse. 

{Siphonophora  minor,  Forbes.)  ♦ 

Order  Hemiptera.    Family  Aphidid.e. 

This  species,  first  described  last  year  from  strawberry  plants  at 
Normal,  has  been,  observed  during  the  last  season,  throughout  the 
central  and  southern  part  of  the  State,  from  Bloomington  and 
Champaign  to  Alton  and  Centralia.  It  was  first  noticed  this  year, 
April  17,  on  strawberry  plants  at  Normal,  only  the  wingless  form 
occurring  at  that  time.  It  was  collected  at  Centralia,  August  6,  and 
at  Alton  as  late  as  September  25,  at  which  time  it  still  occurred 
only  upon  the  under  sides  of  the  leaves.  It  has  not  thus  far  done 
any  appreciable  injury  as  far  as  known. 

3.    The  Tarnished  Plant  Bug. 

{Lygus  lineolaris,  Beauv.) 
Order  Hemiptsra.    Family  Capsidje. 

{Plate  YU,  Fig.  2;  and  Plate  VIU.) 

This  species,  treated  as  ,a  strawberry  insect  at  considerable  length 
in  my  last  year's  report,  has  been  carefully  observed  this  season,  to 
determine  some  unsettled  points  respecting  its  life  history  and  its 
injuries  to  the  strawberry.  Our  notes  began  April  1,  when  Mr. 
Webster  was  sent  to  Southern  Illinois  to  collect  the  facts  relating 
to  the  life  history  of  this  species  in  spring.  At  this  time  he  found 
the  adult  abundant  among  the  young  and  tender  leaves  of  mullein, 
both  in  strawberry  fields  and  elsewhere, — not  down  among  the  older, 
lower  leaves,  where  they  would  naturally  have  resorted  if  in  search 
of  warmth  and  protection  only.  That  they  were  feeding  upon  the 
plant  was  shown  Jby  the  abundance  of  greenish  fluid  with  which 
their  bodies  were  distended.  Very  few  specimens  were  found  except 
those  upon  these  plants. 

On  the  4th  April  a  pair  were  taken  in  copula,  and  on  the  7th  I 
dissected  eggs  from  the  ovary  of  the  female,  seemingly  fully  de- 
veloped. On  the  2d,  large  numbers  of  the  adults  from  Southern 
Illinois  were  fed  with  strawberry  plants  and  mullein  in  a  breeding 
cage  at  the  Laboratory,  in  the  hope  of  obtaining  their  eggs  and  de- 
termining their  breeding  habits.  They  resorted  chiefly  to  the  mul- 
lein, but  soon  commenced  to  die  from  some  cause  not  determinable, 
both  males  and  females  perishing  rapidly.  On  the  17th  a  pair  of 
these  were  seen  in  coitu,  and  on  the  18th  the  plants  contained  in 
the  cage  were  thoroughly  searched  for  e^gs,  but  without  success. 
On  the  22d  I  saw  and  watched  for  some  time  a  Hpecimen  on  the 
under  side  of  a  half-open  strawberry  leaf,  with  its  beak  inserted  in 
the  midrib,  evidently  feeding  upon  the  plant,  and  this  observation 
was  repeated  next  day,  the  plant  bug  now  piercing  the  petiole  of  a 
fully-expanded  leaf. 

Description  of  Egg, — On  the  26th  April,  careful  search  was  again 
made  of  the  strawberry  plants  in  the   cage,  and  a  single  egg  was 
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found  on  the  petiole  of  a  dead  leaf,  'so  loosely  placed  among  the 
hairs  that  it  fell  off  on  handling  the  plant.  This  egg  was  unmis- 
takably that  of  Lygus,  as  was  shown  by  comparison  with  those  ob- 
tained from  the  female  by  dissection.  It  was  slender,  cylindrical, 
slightly  curved,  round  at  one  end,  truncate  and  compressed  at  the 
other,  the  longer  diameter  of  this  truncate  end  being  three  times 
that  of  the  shorter.  The  angle  nearest  the  concave  side  of  the  egg 
was  produced  so  as  to  make  this  outline  somewhat  sinuate.  The 
egg  was  smooth,  shining,  pale  watery  yelloAv,  .92  mm.  long  and 
.25  mm.  in  diameter  at  its  widest  part.  The  greatest  diameter  of 
the  truncate   end   was   .22   mm.,  and  the  shortest  .077  mm. 

The  adults  were  found  coupling  in  the  field  April  23,  on  flowers 
of  the  common  cowslip  {Caltha  palustris),  upon  which  they  were  now 
very  abundant.  They  were  not  noticeably  numerous  in  strawberrj* 
fields  until  late  in  April,  when  a  few  were  observed  in  Union  county, 
seemingly  attracted  by  the  opening  blossoms.  At  this  time  they 
were  also  extremely  common  upon  blooming  currant  bushes  at 
Normal. 

The  young  of  the  year  first  appeared  about  the  middle  of  April, 
upon  strawberry  plants  at  Anna,  and  were  abundant  there  by  the 
dd  May.  At  Normal  the  species  was  not  found  in  strawberry  fields 
until  the  12th  May,  and  these  were  all  adults  of  the  preceding  year. 

In  pursuance  of  my  reconmiendation,  Mr.  F.  S.  Earle,  of  Anna, 
made  some  field  experiments  upon  this  species  with  pyrethrum,  ap- 
-plying  it  quite  thoroughly  on  one  or  two  of  the  worst  affected  areas 
m  his  strawberry  plantation.  The  pyrethrum  used  was  purchased  in 
the  market,  and  was  understood  to  have  been  effective  upon  other 
species  of  insects.  It  was  diluted  with  from  one  to  three  parts  of 
flour  and  applied  with  a  sulphur  bellows,  first  to  about  half  an  acre 
of  Bidwell  plants,  when  they  were  a  little  past  their  fullest  bloom, 
and  the  application  repeated  in  two  or  three  days  over  about  half  the 
area.  In  each  case  enough  was  used  to  dust  the  plant  quite  thorough- 
ly. It  was  also  dusted  on  nearly  an  acre  of  Duchess  plants,  after 
the  bloom  had  mostly  fallen.  Mr.  Earle  reported  that  a  day  or  two 
after  the  application,  he  made  as  careful  an  estimate  as  possible  of 
the  number  of  plant  bugs  remaining  on  the  rows  which  had  been 
dusted  and  on  those  which  had  not,  and  concluded  that  there  were 
from  one-half  to  one-third  less  on  the  dusted  rows.  As  this  result 
hardly  seemed  to  justify  the  trouble  and  expense  of  application, 
nothing  further  was  attempted. 

I  am  not  able  to  account  for  the  unsatisfactory  results  of  this  ex- 
periment as  compared  with  laboratory  experiments  made  the  preced- 
ing year  at  Normal  and  described  in  my  last  year's  report,  but  incline 
to  suspect  the  quality  of  the  pyrethrum. 

The  fact  that  the  adults  are  very  generally  attracted  in  great  num- 
bers to  turnips,  cabbage,  mullein,  and  other  succulent  plants  in  fall 
and  spring,  makes  it  possible  that  the  number  of  the  following  brood 
in  any  limited  area  might  be  considerably  diminished  by  bordering 
the  field  with  a  row  of  some  of  these  plants  as  an  attraction  to  the 
adult  plant  bugs.  Those  lured  in  this  way  might  then  be  destroyed 
with  pyrethrum  in  spring. 
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3.    Lophodema  velutinanus,  Walk. 

This  species,  already  mentioned  as  occurring  in  com,  was  likewise 
bred  from  the  strawberry  this  year,  a  leaf  roller  collected  July  20 
papating  on  the  25th,  and  emerging  at  a  date  unknown  as  the  imago 
of  this  species. 

4.    Supplementary  Note  on  the  Strawberrt  Root  Worms. 

Order  Coleoptera.    Family  GnRYSOMELiDiE. 

In  my  report  for  last  year  appeared  an  elaborate  article  on  these 
insects,  (pp.  150-177),  containing  an  account  of  the  curious  correla- 
tion of  the  life  histories  of  the  species  included  under  this  head,  by 
reason  of  which  they  attack  their  food  plant  successively,  the  three 
species  jointly  occupying  the  ground  as  larvae  throughout  the  year. 
With  a  view  to  verifying  this  account,  all  opportunities  have  been 
improved  for  further  observation,  and  the  data  thus  collected  are 
here  given,  together  with  additional  economic  notes. 

Paria  aterrima,  Oliv. 

i'On  the  9th  May  this  species  was  seen  near  Normal  in  copvla,  on 
raspberry  leaves,  upon  which  the  beetles  were  feeding,  during  May 
and  the  first  part  of  June. 

In  response  to  an  urgent  letter  of  inquiry  from  Mr.  Wm.  Jackson, 
at  Godfrey,  respecting  the  complete  destruction  by  insects  of  some 
fields  of  strawberries  in  his  neighborhood,  I  seht  an  assistant  thither 
September  25,  with  directions  to  ascertain  the  cause  of  the  injury. 
Three  fields  were  visited  at  Upper  Alton  and  Godfrey.  In  two  of 
them  the  greater  part  of  the  leaves  had  been  riddled  and  killed,  only 
a  few  in  the  center  of  each  stool  remaining  green.  The  third  was  so 
far  gone,  from  the  same  cause,  that  it  had  been  recently  plowed  up 
by  its  owner. 

Careful  search  of  these  fields  revealed  no  insect  capable  of  doing 
this  mischief  except  Paria  aterrima,  and  this  was  so  abundant  as  to 
give  good  ground  for  the  suspicion  that  it  was  the  author  of  the 
damage, — a  suspicion  fully  confirmed  by  the  fact  that  in  the  recently 
plowed  field,  the  young  leaves  occasionally  put  forth  had  been 
freshly  gnawed  in  the  manner  characteristic  of  the  work  of  this 
species.  It  is  possible  that  the  extensive  damage  to  these  plants 
was  largely  due  to  the  earlier  work  of  the  larvae  in  the  roots. 

Scelodonta  nebulosiis,  Lee.  and  Scelodonta  pubescens,  Mels. 

(Plate  IX.  Pi».i-3.) 

The  collections  of  this  season  and  the  results  of  breeding  cage 
experiments  all  serve  to  confirm  our  former  account  of  the  life  his- 
tory of  S.  nehulosus  and  yield  the  further  interesting  fact  of  the 
occurrence,  beside,  of  another  very  similar  species,  which  feeds  only 
on  the  evening  primrose  (QSnothera),  and  whose  life  history  is  very 
different  from  that  of  the  first. 

The  strawberry  species  was  bred  by  us  June  9  to  23,  from  larvae 
collected  in  Southern  Illinois  from  April  6  to  9.    Two  larvae  obtained 
April  7,  seemingly  only  half  grown,  yielded  small  adults  June  13. 
-6 
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The  primrose  species  {pvhescens)  was  first  noticed  by  us  in  Southern 
Illinois,  April  4,  on  the  primrose  along  the  borders  of  strawberry 
fields,  where  it  was  found  in  copula  at  that  date,  and  also  on  the 
16th  and  l^th  of  the  same  month.  Specimens  transferred  to  breed- 
ing cages  at  Normal  were  also  seen  copulating  as  late  as  May  18 
and  20. 

Confined  in  the  breeding  cage,  these  beetles  ate  freely  of  the 
leaves  of  the  primrose,  soon  killing  one  of  the  plants  exposed  to  them, 
but  refused  to  touch  the  strawberry,  those  plants  placed  with  them  on 
the  19th  April  having  been  uninjured  May  25. 

No  eggs  were  found  in  our  breeding  cages,  nor  did  any  larvae 
develop  in  the  jars  of  earth  containing  the  plants  on  which  the 
adults  were  feeding.  The  primrose  species  certainly  hibernates  as 
an  adult,  la3ring  its  eggs  in  spring,  the  old  imagos  living  at  least 
until  midsummer;  but  the  further  life  history  is  unknown.  As  its 
occurrence  in  strawberry  fields  ma^  sometimes  needlessly  alarm  the 
strawberry  grower,  the  distinguishmg  characters  of  the  species  are 
worthy  of  mention. 

In  nebvlosm  (from  the  strawberry)  the  form  is  thicker,  the  thorax 
more  convex  dorsally  and  less  rugose  at  the  sides,  and  the  elytra  much 
more  closely  punctured.  Counting  from  the  sutures  to  the  humeral 
tuberosity  there  are  seven  or  eight  more  or  less  distinct  rows  of 
punctures  in  nebuloBus,  and  about  fifteen  such  rows  in  pubescens. 
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ARTICLE  n.— ON  A  FEW  GRAPE  INSECTS. 

1.    Petroplvora  diversUineata^  Hiibn. 

This  insect,  well  known  as  injurious  to  the  grape,  has  here- 
tofore been  considered  single  brooded  (except  possibly  in  extreme 
sonthem  latitudes)  and  supposed  to  winter  in  the  larval  stage,  but 
an  observation  made  last  year  indicates  that  it  is  double  brooded 
in  Southern  Illinois. 

LarvsB  collected  on  the  grape  in  Union  county,  September  18, 
18B1,  were  found  in  the  imago  stage  in  the  breeding  cage  February 
7,  1885,  although  the  date  of  their  appearance  is  not  known.  In 
l)r.  Packard's  Monograph  of  the  Phalsenidse  of  North  America,  the 
occurrence  of  the  imago  is  recorded  in  New  York  and  Massachusetts 
from  July  3  to  August  17,  and  our  autumnal  larvse  must  conse- 
quently have  been  the  descendants  of  that  brood. 

2.    The  Vine-loving  Fruit  Fly. 

{Droaophila  ampelophUa,  Loew.) 
Order  Dipteea.    Family  Dbosophilidje. 

(Plate  IX.  Fifir8a-3.) 

From  Mr.  A.  Williams,  of  Moline,  Illinois,  I  received,  October  10, 
a  bunch  of  grapes  containing  great  numbers  of  a  white  footless 
maggot  by  which  most  of  the  berries  had  been  hollowed  out,  with 
the  information  that  this  insect  was  making  havoc  with  most  of  the 
grapes  in  his  vicinity.  These  specimens  were  bred  and  yielded  great 
numbers  of  the  above  common  pomace  fly — one  of  the  most  abun- 
dant species  in  orchards  in  autumn,  when  the  fallen  fruit  is  rotting 
upon  the  ground.  This  fly  likewise  swarms  around  cider  mills,  the 
larvffi  breeding  in  vast  numbers  in  the  pomace. 

In  a  later  note  Mr.  Williams  remarks:  "This  maggot  has  nearly 
ruined  the  entire  crop  in  this  locality.  It  began  on  the  vines  about 
four  years  ago." 

This  species,  first  described  in  1862  by  Loew,  has  been  sev- 
eral times  noticed  by  economic  entomogists, — chiefly  by  Lintner 
and  CJomstock,  the  former  of  whom  published  an  article 
upon    it    in    his     first    report    as    State    Entomologist    of    New 
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York  (1882),  and  the  latter,  an  illustrated  article  in  the  Iteport  of 
the  Entomologist  of  the  United  States  Department  of  Agriculture 
for  the  same  year.  By  Lintner  the  species  was  treated  chiefly  on 
account  of  its  injuries  to  preserved  fruits,  and  was  by  him  given 
the  name  of  the  pickled-fruit  fly.  Prof.  Comstock  describes  and 
illustrates  the  species  fully,  less  with  reference  to  its  own  injuries 
than  for  the  purpose  of  enabling  the  fruit  grower  to  distinguish  it 
clearly  from  the  apple  maggot — a  very  much  more  destructive  insect. 

The  fly  is  of  wide  distribution,  occurring  throughout  Middle  and 
Southern  Europe  and  Southern  Africa,  as  well  as  over  Eastern 
North  America.  It  is,  in  August,  September,  and  October,  one  of 
the  most  numerous  of  species,  wherever  an  abundant  fruit  supply 
is  accessible,  as  it  multiplies  rapidly  by  many  successive  generations. 
By  Prof.  Comstock,  each  of  the  three  preliminary  stages — egg, 
larva,  and  pupa — is  reported  to  continue  from  three  to  fiive  days, 
and  in  some  cases  the  fly  begins  to  deposit  its  eggs  when  not  more 
than  two  days  old,  the  entire  generation  thus  completing  its  cycle 
within  less  than  a  fortnight. 

By  both  Lintner  and  Corn  stock  the  fact  of  its  injury  to  grapes  is 
mentioned  upon  the  authority  of  correspondents,  the  first  remarking 
in  a  foot  note,  that  examples  of  the  fly  had  been  received  by  him 
from  the  Rev.  Samuel  Lockwood,  of  Freehold,  New  Jersey,  with  the 
statement  that  the  larvae  had  infested  his  ripe  grapes  during  the 
autumn  of  1881.  Prof.  Comstock's  information  of  this  habit  was 
obtained  from  a  correspondent  in  New  York,  who  reported  the  larva 
to  cat  out  completely  the  inside  of  the  grapes  ''which  while  hanging 
on  the  vines,  have  first  been  picked  open  by  birds.  The  decaying 
juices  running  out  on  the  other  berries  of  the  cluster,  spread  decay 
and  thus  give  more  foothold  for  the  larvae.  Indeed,  the  larvfe  bore 
from  one  grape  to  another,  while  the  imagos  are  constantly,  by  eggs, 
putting  in  new  colonies  until  the  cluster  is  nearly  or  quite  destroyed, 
nothing  remaining  but  the  empty  grape  skins.*' 

By  Prof.  Lintner,  the  same  species  was  bred  from  jars  of  pickled 
plums  to  which  the  adults  had  doubtless  got  access  while  depositing 
their  eggs. 

No  natural  enemies  of  this  species  are  thus  far  known,  and  it  is 
not  easy  to  suggest  feasible  remedies  for  its  injuries  in  the  vine- 
yards. Unquestionably  the  practice  of  enclosing  the  clusters  in 
paper  bags,  as  is  customary  for  protecting  grapes  from  rot  and 
birds,  would  be  effective  against  these  insects  also;  and  it  will 
doubtless  be  decidedly  to  the  interest  of  the  vine  grower  to  prevent 
the  accumulation  of  decaying  and  fermenting  fruit  about  his  prem- 
ises where  the  larvae  may  breed. 

Thf  Grape  Lbaf   Mite. 

{Phytoptus  vitis,  Landois.) 

Order  Agarina.    Family  Phytoptid^. 

The  occurrence  in  the  vineyards  of  Europe  of  a  microscopic  leaf 
mite,  first  described  by  Landois  under  the  above  name,  has  been 
known  for  a  number  of  years,  the  injury  resulting  being  conspicuous 


85 

and  serious,  and  amonntiDg  in  fact  to  one  of  the  established  and 
recognized  diseases  of  the  vine ;  but  in  this  country  nothing  of  the 
sort  has  hitherto  been  reported.  On  the  15th  May,  in  a  vineyard 
near  Normal,  belonging  to  the  Phcenix  nursery,  I  observed  two  grape 
vines  of  the  variety  known  as  "Taylor's  Bullet,"  the  leaves  of  which 
were  curiously  curled  and  criimpled,  on  some  of  the  vines  scarcely 
a  leaf  remaining  unaffected.  A  careful  ex0.mination  of  the  injured 
surfaces  under  a  microscope,  demonstrated  the  existence  on  the 
under  surface  of  the  leaves,  of  considerable  numbers  of  a  minute 
Pbytoptus  having  the  general  appearance  of  that  described  from 
European  vineyards;  and  a  further  search  in  this  vineyard  showed 
a  large  number  of  other  vines  more  or  less  seriously  affected,  some 
rows  of  young  Clintons  being  in  fact  so  extensively  diseased  that 
hardly  a  leaf  could  be  found  which  did  not  give  evidence  of  the 
presence  of  the  mite. 

Upon  Concords  immediately  adjoining,  and  other  thick-leaved  and 
woolly  varieties,  there  seemed  to  be  neither  trace  of  the  injury  nor 
of  the  Phytoptus.  It  is  possible,  however,  that  the  mites  were 
actually  present  on  these  leaves,  but  that  these  varieties  were  not 
susceptible  to  injury  by  them.  Owing  to  the  thick  felt  of  hairs 
npon  the  leaf  surface,  it  would  have  been  extremely  difficult  to 
demonstrate  the  mites  even  if  they  had  been  present,  in  considerable 
numbers. 

The  injury  presents  the  form  of  peculiar  warty  elevations  upon 
the  upper  surface  of  the  leaf,  and  corresponding  depressions  on  the 
under  surface,  these  varying  in  size  from  one-twentieth  to  one-tenth 
of  an  inch  in  diameter,  although  adjacent  elevations  are  frequently 
fused  into  irregular  patches  of  much  greater  size.  The  larger 
veins  of  the  leaf  did  not  share  in  this  deformity,  and  the  effect 
was  a  distortion  such  as  might  result  from  a  shortening  of  these 
veins  and  the  consequent  folding  and  crumpling  of  the  leaf. 
The  diseased  leaves  were  much  smaller  than  natural,  and  were  fre- 
quently more  or  less  folded  together  lengthwise,  and  the  edges  were 
also  sometimes  considerably  incurved.  On  the  older  foliage,  where 
the  injury  was  of  longer  standing,  the  elevations  on  the  upper  sur- 
face were  more  or  less  browned  or  reddened,  but  when  fresh  they 
were  still  the  natural  green  of  the  plant.  Many  elevated  spots  upon 
these  leaves  were  pale,  sometimes  almost  transparent,  owing  to  the 
defective  formation  of  the  chlorophyll — a  complete  demonstration  of 
the  interference  with  the  function  of  the  leaf  and  the  consequent 
effect  upon  the  vigor  of  the  plant,  produced  by  these  parasites. 

The  European  writers  describe  and  figure  a  peculiar  development 
of  abnormal  hairs  (technicallv  called  an  erineum)  upon  the  concave 
surfaces  of  the  diseased  patches  on  the  leaves,  but  in  the  Clintons 
and  Taylors  nothing  of  this  sort  occurred,  the  inner  surfaces  of  the 
cecidii  (as  these  morbid  elevations  are  called)  being  entirely  smooth 
and  destitute  of  pubescence  of  every  kind.  It  is  possible  that  the 
absence  of  an  erineum  was  due  to  the  early  period  at  which  the 
injury  was  observed,  but  I  think  it  more  likely  that  it  is  to  be  ac- 
counted for  either  as  due  to  the  difference  in  species  of  the  Ameri- 
can and  the  European  grapes  and  the  consequent  difference  in  the 
reaction  of  the  leaf  from  the  injuries  inflicted,  or  else  that  the 
species  of  Phytoptus  occurring   here   is  not   actually  identical  with 
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the  European  leaf  mite — a  supposition  in  favor  of  which  I  shall 
adduce  some  further  proof.  It  is  worthy  of  remark  that  upon  even 
the  worst  infested  plants  at  Normal  the  youngest  or  smallest  leaves 
were  usually  quite  uninjured. 

This  same  mite  was  subsequently  found  by  my  assistant,  Mr. 
Garman,  upon  wild  grapes  in  Southern  Illinois,  producing  upon  the 
leaves  there  an  identical  deformity.  It  seems  extremely  improbable 
that  the  European  species  could  have  been  conve^d  to  this  coun- 
try and  have  become  so  wide  spread  as  to  reach  the  wild  vines  in 
forests  without  having  hitherto  attracted  attention  in  vineyards ;  and 
I  am  consequently  inclined  to  believe  that  the  vineyard  mite  of 
America  has  spread  in  the  reverse  direction — that  it  is  a  native 
species  probably  belonging  to  our  wild  vines,  and  has  from  them 
entered  our  vineyards. 

Indeed  microscopic  study  of  the  mite  itself  discovers  some  minor 
points  in  which  it  disagrees  with  the  figures  and  descriptions  of  the 
European  Phytoptus  mtis.  The  body  is  less  strictly  cylindrical, 
and  the  lateral  branches  of  the  tarsal  plume  are  less  numerous. 
The  descriptions  of  the  European  forms  by  Landois  and  Briosi  are 
however  so  inconsistent  \^ith  each  other  (the  original  description  of 
Landois  giving,  for  example,  one  hundred  and  twenty  as  the  num- 
ber of  abdominal  rings,  and  that  of  Briosi  from  sixty  to  sixty-six) 
that  it  is  impossible  to  make  an  intelligent  comparison  of  our  form 
with  theirs  without  authentic  specimens.  I  have  consequently  treated 
our  species  under  the  old  specific  name. 

The  specimens  examined  by  me  varied  in  length  from  .45  to  .64 
of  an  inch,  and  in  greatest  diameter  from  .014  to  .019  of  an  inch. 
The  body  is  broadest  immediately  behind  the  legs  and  thence  tapers 
regularly,  as  seen  from  above,  to  the  posterior  extremity.  The  nngs 
number  about  sixty-five ;  the  tarsal  plume  has  certainly  but  four 
lateral  filaments,  and  not  five,  as  reported  for  Phytoptiis  vitis  by  both 
Briosi  and  Landois. 

Plant  diseases  due  to  Phytopti  have  hitherto  been  controlled  only 
by  the  use  of  sulphur,  the  method  being  described  in  my  First  Re- 
port, page  142.  As  such  applications  are  already  in  use  for  fungns 
aflfections  of  the  grape  leaf,  they  will  doubtless  be  found  conveniently 
applicable  for  Phytopti  in  the  vineyard. 
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ARTICLE  III.— ON  NEW  INSECT  ENEMIES  OF  THE  BLACK- 
BERRY AND  RASPBERRY. 

1.  The  Blackberbt  Leaf  Miner. 

{Metallus  rubi,  gen.  et  sp.  nov.) 

Order  Hymenoptera.    Family  TBNTHREDiNiDiE. 

(Plate  IX.    Fig.  7.) 

On  the  12th  August,  at  Normal,  Mr.  Garman  found  mining  the 
leaves  of  cultivated  blackberries,  small  white  larvae  with  brown  heads, 
which  transformed  early  in  September  to  small  saw  flies,  one  spec- 
imen emerging  on  the  9th  and  another  on  the  10th  of  that  month. 
The  transformations  occurred  in  the  earth,  the  larvae  having  deserted 
the  leaves  as  early  as  September  6. 

DESCRIPTION    OF  GENUS. 

Anterior  tibiae  with  a  single  spine,  other  tibiae  with  two;  antennae 
nine-jointed,  third  joint  longer  than  the  fourth,  but  not  twice  as  long. 
Head  short,  about  as  wide  as  the  thorax;  the  latter  subglobular; 
anterior  wings  with  two  marginal  and  three  submarginal  cells,  the 
basal  marginal  the  smaller,  the  first  submarginal  curved,  longer  than 
the  second,  the  third  largest  of  all ;  lanceolate  cells  petiolate. 

DESCRIPTION  OF  SPECIES. 

Imago, — Head,  thorax,  and  abdomen  shining  black,  clothed  with 
short  yellowish  pubescence ;  antennae  sparingly  pubescent,  strongly 
compressed,  third  joint  about  five  and  a  half  times  the  length  of  the 
fourth,  fourth  and  fifth  equal,  sixth,  seventh,  and  eighth  successively 
a  little  shorter,  the  ninth  longer  than  the  eighth ;  legs  pale,  all  the 
femora  and  the  posterior  tibiae  fuscous ;  wings  smoky,  almost  black, 
^g  veins  black,  but  slightly  tinged  with  fulvous.  Length,  8.5  mm. 
expanse,  8.5  mm. 

Described  from  two  specimens  bred  from  blackberry  leaves. 

Larva. — The  larva  is  8.5  mm.  in  length  by  1.25  mm.  in  breadth, 
cylindrical,  skin  minutely  roughened.  The  second  and  third  thoracic 
segments  and  the  first  abdominal  are  much  thickened  vertically, 
giving  a  convex   dorsal  outline  to  this  region.     From  the  second 
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thoracic  segment  the  outline  slopes  rapidly  downward  to  the  front, 
the  head  being  wedge  shaped,  viewe J  laterally,  and  only  about  half 
the  depth  of  the  second  segment.  The  head  is  flat  beneath,  slightly 
rounded  above,  about  two-thirds  as  wide  as  the  thorax;  antennae 
and  mouth  parts  very  short ;  eyes  wanting.  The  color  is  brown  both 
above  and  beneath.  First  thoracic  segment  trapezoidal,  viewed 
laterally ;  a  large  brown  chitinous  prosternal  area  extending  forward 
to  the  mouth  parts  and  laterally  to  the  legs;  a  brown  patch  upon 
the  dorsum  of  this  segment.  Small  brown  chitinous  sternal  areas 
to  the  two  succeeding  thoracic  segments,  and  a  still  smaller  one  on 
the  first  abdominal. 

Legs  very  short,  not  longer  than  their  respective  segments;  pro- 
legs  fourteen  in  number,  (counting  the  two  anals),  having  the  form 
of  low,  flattened  tubercles,  each  with  a  brown  chitinous  patch  upon 
the  outer  part.  The  pair  of  anal  prolegs  are  nearly  encircled  by 
two  dark  brown  chitinous  arcs. 

Segments  of  the  body  deeply  separated;  sides  with  two  lateral 
rows  of  obscure  tubercles ;  spiracles  brown,  minute,  except  the  first 
on  the  middle  of  the  first  thoracic  segment,  which  is  larger  and  is 
surrounded  by  a  small  brown  chitinous  patch. 

Described  from  a  single  specimen  taken  from  the  blackberry  leaf. 

2.    Lophoderus  velutinanus,  Walk. 

From  leaf  rollers  of  the  blackberry,  collected  at  Normal,  June  30» 
specimens  of  this  species  were  obtained  July  10  to  18.  The  food 
plants  heretofore  recorded  for  it  are  oak,  balsam  fir,  and  maple. 

3.     Pyrrhia  umbra,  Hiibn. 
Order  Lepidoptera,    Family  Nootuid^. 

f Plate  X.    FlK.1.? 

Late  in  May  and  early  in  June  we  found  repeatedly,  feeding  upon 
leaves  of  blackberry  at  Normal,  large  whitish  larvsB,  with  a  lemon- 
yellow  band  upon  the  sides,  and  numerous  conspicuous  small  black 
tubercles  upon  each  segment.  Numbers  of  specimens  were  bred,  re- 
sulting in  orange-brown  moths  of  the  above  species. 

LITERATUBE. 

This  species,  common  to  this  country  and  to  Europe,  has  been 
repeatedly  noticed  in  American  entomological  publications,  most  of 
the  references  to  it,  however,  being  of  a  purely  technical  sort. 
Under  the  name  of  Heliothis  exprlmenn,  it  is  mentioned  by  Grote 
and  Robinson  in  their  descriptions  of  American  Lepidoptera,*  with 
some  remarks  on  its  distribution  and  synonomy. 

In  1878,  the  authors  catalogued  it  as  Chariclea  exprhnensA 

*  Transactions  American  Entomological  Society,  Vol.  III.  p.  180. 
t  Transactions  American  Entomological  Society,  Vol.  IV,  page  432. 
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In  the  Seventh  Beport  of  the  State  Entomologist  of  Illinois,  that 
for  1878,  the  occurrence  of  the  species  at  Garbondale  is  noted  by 
Prof.  French,  brief  descriptions  of  larva  and  imago  are  given,  and 
mention  is  made  of  its  injuries  to  the  rose. 

A  description  of  a  larva  of  an  allied  species,  Pyrrhia  angtdata, 
(according  to  some  authors  identical  with  this),  was  given  by  Mr. 
Coquillet  in  the  first  volume  of  Papilio  (1881).  In  Volume  X  of  the 
Transactions  of  the  American  Entomological  Society  (1883),  Mr.  J. 
B.  Smith  %ures  the  fore  wing  of  both  these  species,,  (considering 
angulata  a  variety  of  timbra),  and  quotes  Mr.  Goquillet*s  description 
of  the  larva  of  the  former.  By  Smith  the  species  is  placed  under 
the  genus  Chariclea.  On  page  259  of  the  same  volume,  Mr.  A.  E. 
Grote  objects  to  this  generic  assignment  and  insists  upon  Pyrrhia 
as  the  proper  generic  name  for  the  species,  not  considering  Chariclea 
a  homogeneous  grou^,  as  defined  oy  its  author.  He  also  insists 
upon  the  specific  distinctness  of  angulata.  In  the  third  volume  of 
PapUio,  pages  135-36,  Messrs.  Edwards  and  Elliot  give  descriptions 
of  the  full-grown  larva  and  pupa  of  this  species  under  the  name  of 
Pyrrhia  exprimens,  and  mention  Desmodium  as  a  food  plant. 

DESOBIPTION. 

Larva. — The  full-grown  larva  is  1.36  inches  in  length,  pale  bluish 
white  above  and  greenish  beneath,  with  a  bright  lemon-yellow  stripe 
along  the  side,  including  the  stigmata,  and  above  this  a  pale  bluish 
stripe  of  about  the  same  width  heavily  bordered  with  black  above 
and  beneath.  The  dorsal  and  sub-dorsal  regions  are  pinkish  bluish 
white,  marked  with  irregular  specks  and  lines  having  a  tendency  to 
arrange  themselves  in  five  black  stripes  most  conspicuous  on  the 
second  and  third  thoracic  segments. 

The  head  is  pale  chestnut,  inclined  to  orange;  cervical  shield 
nearly  covered  by  eight  large  square  black  blotches  in  two  rows  of 
four  each,  the  middle  blotches  of  the  posterior  row  being  much  the 
largest  of  all ;  abdominal  segments  each  with  four  large  conspicuous 
piliferous  black  tubercles  upon  the  dorsum,  one  in  front  of  the  spiracle, 
one  just  below  the  edge  of  the  yellow  stripe,  and  another  above  the 
base  of  the  prolee.  The  jointed  legs  are  all  black,  prolegs  shining 
black  without  and  dusky  at  the  tip.  The  anal  segment  is  widely 
bordered  with  black  nosteriorly,  and  a  broad  black  patch  extends 
forward  from  the  middle  of  this  arc.  On  the  two  segments  preced- 
ing this,  the  dorsal  piiiferous  tubucles  are  much  more  conspicuous 
than  elsewhere.    Spiracles  black. 

Pupa. — The  pupa  is  three-fourths  of  an  inch  in  length,  shining, 
dark  brown,  the  spiracles  slightly  darker,  surface  smooth  except  for 
some  large  punctures  on  the  abdominal  segments;  abdomen  termi- 
nating in  two  slender,  slightly  hooked  spines. 

Imago. — The  front  wings  and  thorax  of  the  imago  are  brownish 
orange,  varied  with  yellowish,  hind  wings  pale  yellow  at  base,  brown- 
ish red  on  posterior  half.  Examined  with  a  glass  the  brown  color 
of  the  front  wings  is  seen  to  be  irrorate  with  reddish  scales.  Trans- 
verse anterior  line  red,  zigzag  with  three  angulations ;  orbicular  well 
marked,  of  the  ground  color  of  the   wing  ringed   with  red.    Middle 
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tiansverse  line  distinct,  obtusely  angolated  opposite  the  i-eniform 
spot,  the  posterior  boundary  of  which  it  reaches,  thus  running  obli- 
quely to  tne  posterior  margin.  At  the  angle  of  this  line  is  an  ob- 
scure reddish  shade  which  invades  the  reniform  spot. 

Posterior  transverse  line  broader  than  the  others,  oblique,  nearly 
black.  Between  this  and  the  subterminal  line  is  a  purple  shade, 
heaviest  inward.  The  latter  line  is  irregularly  scalloped,  oeing  den- 
tate on  the  veins.  A  slender  terminal  line ;  fringes  purple  whitish  at 
base,  costa  with  two  oblique  white  marks  in  the  vicinity  of  the 
transverse  line  or  between  that  and  the  subterminal. 

Fringe  of  posterior  wings  white,  slightly  tinged  with  purplish; 
under  surface  of  both  wings  pale  yellow,  with  purple  shades  corres- 
ponding to  those  of  the  upper  surface,  and  a  purple  spot  representlDg 
the  reniform. 

DISTRIBUTION  AND  LIFE   HISTORY. 

This  species  has  been  reported  from  Canada  to  Pennsylvania  and 
Illinois,  occurring  in  the  last  throughout  the  whole  State.  Speci- 
mens found  upon  blackberries.  May  28,  pupated  about  June  15  and 
commenced  to  emerge  on  the  5th  July,  the  last  of  this  lot  appear- 
ing August  21.  Another  specimen  entered  the  earth  July  10,  and 
emerged  on  the  18th  August.  With  Prof.  French  of  Carbondale, 
larv8B  obtained  early  in  June  had  all  entered  the  earth  on  the  19th, 
and  emerged  from  August  5  to  81.  On  the  other  hand,  larvsB  of 
Pyrrhia  angulaia  (not  impossibly  identical  with  this)  obtained  by 
Coquillet  from  sm9.rtweed  (Polygonum  pennsylvanicum)  September  15, 
entered  the  earth  on  the  27th  and  disclosed  the  images  on  the  22d 
May  of  the  following  year,  and  a  few  days  thereafter.  It  is  conse- 
quently possible  that  this  species  is  two  brooded. 

INJURIES  TO  VEGETATION. 

The  injuries  to  vegetation  noted  thus  far,  are  confined  to  the 
worthless  plants  Desmodium  and  Polygonum,  and  to  the  rose  and 
the  blackberry.  By  Prof.  French,  in  Jackson  county,  the  young 
lairvse,  when  about  half  an  inch  in  length,  were  noticed  eating  and 
disfiguring  roses,  feeding  within  the  flower  rather  than  on  the  out- 
side, and  seeming  to  prefer  the  bases  of  the  petals. 

At  Normal,  as  already  mentioned,  the  larvsB  were  found  only  upon 
the  blackberry,  devouring  the  leaves.  The  damage  was  occasionally 
decidedly  serious,  in.  some  cases  nearly  every  cane  bearing  one  or 
more  of  the  larvae.  These  were  feeding  upon  the  tender  leaves  near 
the  ends  of  the  stalks,  in  company  with  OxyptUus  delavarictis. 


91 

4.    The  Baspberry  Plume  Moth. 

{OxyptUtLS  delavarictiSf  Zeller.) 

Order  Lepidoptera.    Family  Pterophoridje. 

(Plate  X.  Flff.2.) 

Late  in  May  we  found  occasionally  at  Normal,  feeding  upon  the 
leaves  of  the  blackberry,  a  very  peculiar,  small  green  larva,  having 
a  general  resemblance  to  the  raspberry  slug,  (Selandria  rubi),  but 
belonging  to  the  Lepidoptera.  This  larva,  new  to  us  when  first 
observed,  was  determined  by  breeding  to  be  that  of  the  plume  moth, 
OxyptUus  deUwaricus,  of  the  family  Pterophoridse. 

This  insect  has  already  been  noticed  in  Saunders'  Insects  In- 
jnrious  to  Fruits  (pp.  814  and  315),  where  figures  of  the  larva  and 
imago  are  given,  and  all  these  stages  are  briefly  described,  but  the 
species  is  not  there  identified.  For  the  determination  of  the  speci- 
mens bred  by  me  I  am  indebted  to  Prof.  Femald,  of  Orono,  Maine. 

The  larva,  when  full  grown,  is  about  .4  of  an  inch  long,  of  a  pale 
green  color,  sometimes  slightly  streaked  with  pale  yellow;  with  a 
single  transverse  row  of  six  large  tubercles  to  each  segment,  each 
tubercle  bearing  a  spreading  cluster  of  stiff  spines  which  are  slightly 
emarginate  at  their  tips.  The  dorsal  rows  of  tubercles  are  larger 
than  those  upon  the  sides,  and  the  spines  upon  the  former  (six  or 
eight  in  number)  are  likewise  the  longest  of  all.  Scattered  spines 
also  occur  elsewhere  on  the  body. 

The  prolegs  of  this  larva  are  of  very  unusual  form.  They  arise 
from  thick  wart-like  bases,  and  extend  downward  a  distance  equal 
to  two-thirds  the  depth  of  the  body,  as  smooth,  straight,  slender, 
tapering  appendages,  which  expand  suddenly  at  their  tips.  The 
posterior  pair  of  these  prolegs,  however,  thicker  than  the  others,  are 
beset  with  spines. 

The  tarsal  joints  of  the  articulated  legs  are  similarly  slender, 
tapering,  and  elongate,  and  each  terminates  with  a  movable  claw 
capable  of  shutting  back  against  the  tip  of  the  extremity. 

The  head  is  yellowish,  smooth,  with  a  few  long  bristles  in  front, 
month  parts  dusky,  thoracic  legs  nearly  black,  the  abdominal  pro- 
legs pale  at  base,  but  rapidly  darkening  and  becoming  black  on  the 
distal  half. 

The  pupa  is  green  when  fresh,  angular,  margined  on  each  side 
with  a  whitish  ridge,  and  with  a  double  row  of  clusters  of  stout 
branched  spines  along  the  back.  The  abdomen  is  slender  and  acute ; 
the  wing  pads  extend  three-fourths  the  length  of  the  body,  the  head 
and  thorax  being  decurved  so  as  to  give  the  front  of  the  pupa  an 
obliquely  truncate  outline.  The  back  of  the  thorax  is  beset  with 
rather  slender  simple  spines ;  wing  pads  and  under  surface  of  the 
body  smooth  except  for  a  thick  transverse  tuft  of  hairs  upon  the 
middle  of  the  under  side  of  the  abdomen,  a  short  distance  behind 
the  tip  of  the  wing  pads. 

Length  8  mm. 
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General  color  of  the  imago,  chocolate  brown;  antennae  black, 
specked  with  white  internally;  thorax  brown,  with  a  white  coUaf 
and  a  carious  metallic  purple  reflection.  The  abdomen  is  brown, 
white  at  the  base,  and  variously  white-specked  above,  almost  wholly 
white  beneath. 

The  fore  wings  are  of  the  general  color,  minutely  specked  with 
bluish  white,  especially  along  the  costa,  and  crossed  by  two  trans- 
verse white  bands  beyond  the  origin  of  the  fissure,  the  inner  of 
which  is  the  wider,  although  both  are  frequently  reduced  to  narrow 
lines,  or  occasionally  obsolete.  The  fringe  of  each  lobe  of  this  wing 
is  black,  with  a  large  cream-colored  patch  at  the  apex,  except  that 
that  of  the  posterior  lobe  is  white  on  the  proximal  half.  The 
slender  posterior  lobe  of  the  hind  wing  is  brown  at  the  base,  white 
in  the  middle,  and  black  on  the  terminal  third,  except  for  a  cream- 
colored  patch  upon  the  fringe  of  the  apex.  The  markings  beneath 
repeat  substantially  those  of  the  upper  surface. 

Specimens  obtained  May  28,  pupated  on  the  leaves  from  Jane  2 
to  11.  They  commenced  to  emerge  on  the  18th,  and  had  completed 
their  transformations  by  the  18th  of  that  month. 
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ARTICLE  IV.  ON  THE  SPECKLED  CUTWORM  AS  A  CABBAGE 

WORM. 

{Agrotis  c-nigrum  L.) 
Order  Lbpidoptera.    Family  NocTuiDiE. 

(Plate  X.   Fig.  8.) 

Several  times  during  the  last  three  years,  my  attention  has  been 
called  to  a  large  brownish  gray  caterpillar,  marked  with  oblique 
black  dashes  upon  the  posterior  part  of  the  back,  found  in  June 
and  July  boring  the  heads  of  early  cabbage.  The  character  of  the 
injury  inflicted  was  much  more  serious  than  that  done  by  the  com- 
mon cabbage  worm,  {Pieria  rapce)^  not  only  because  of  the  larger 
size  of  the  caterpillars  but  especially  because  of  their  habit  of  im- 
mediately x)enetrating  the  head  and  mining  in  all  directions,  a  single 
larva  thus  destroying  the  head  more  completely  and  in  less  time 
than  would  scores  of  the  ordinary  cabbage  worm.  This  caterpillar 
was  by  us  determined  as  the  larva  of  Agrotis  c-nigrum,  a  common 
noctuid  moth,  a  determination  verified  later,  several  times,  by  breed- 
ing. 

This  is  one  of  the  common  cutworms,  feeding  habitually  upon 
grass  and  upon  a  great  variety  of  vegetables,  but  whose  injuries  to 
cabbages  have  been  hitherto  unnoticed  by  economic  entomologists, 
as  far  as  I  am  aware,  except  those  done  to  the  young  plants  by  a 
brood  of  the  larvsB  preceding  that  which  attacks  the  full-grown  cab- 
bage. Our  observations  on  the  injury  noted  have  been  confined  to 
the  vicinity  of  Normal,  with  the  exception  of  a  single  report  from 
Dr.  £.  R.  Boardman,  of  Stark  county,  accompanied  by  specimens 
of  the  cutworms  which  he  found  eating  holes  in  the  heads  of  his 
cabbages  and  causing  them  to  rot.  He  reported  them  in  July  of 
the  present  year  as  quite  common  on  his  heads  of  cabbage  and  on 
those  of  his  neighbors. 

DESCRIPTION. 

The  typical  full-grown  larva  has  the  following  characters : 

It  is  1.2  inches  in  length  by  0.2  inch  in  width  at  the  widest  part 
of  the  body,  and  is  much  narrowed  anteriorly,  the  first  segment  be- 
ing less  than  half  the  width  of  those  at  the  middle  of  the  body. 
Posteriorly,  the  diameter  hardly  lessens,  so  that  the  body  is  obliquely 
truncate  behind. 
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The  general  color  varies  from  greenish  to  fawn,  freshly  moulted 
specimens  being  bright  green.  In  a  mature  specimen  the  fawn  color 
is  plainly  mottled  with  black  and  white.  There  is  a  delicate 
obscure  dorsal  line  of  white,  more  or  less  evidently  bordered  by  a 
darker  bhade,  deepest  upon  the  incisions,  producing  an  appearance 
of  obscure  black  points.  From  these  points  obliaue  lines  pass  for- 
ward and  outward  across  the  dorsal  space  to  tne  subdorsal  line, 
these  lines  being  paler  than  the  ground  color  and  bordered  anteriorly 
with  black.  These  black  dashes  become  moi'e  conspicuous  on  the 
posterior  segments  than  the  accompanying  pale  lines,  and  are  there 
converted  into  oblique  triangular  blotches.  In  some  examples  these 
blotches  are  evident  the  whole  length  of  the  body. 

The  subdorsal  space  is  more  densely  varied  with  black  than  the 
dorsal,  giving  the  sides  a  darker  tint,  but  the  ground  color  is  the 
same.  The  lower  part  of  the  subdorsal  space  is  more  distinctly 
gray  than  the  upper.  A  narrowish  white  stigmatal  line  margins 
the  sub-stigmatic  space  above;  this  latter  being  a  reddish  drab, 
variegated  with  whitish. 

The  venter  and  prolegs  are  slightly  paler  and  reddish.  The 
head  is  reddish  brown,  with  two  pale  brown  longitudinal  lines.  The 
stigmata  are  white,  ringed  with  black.  The  cervical  shield  is  in- 
conspicuous and  colored  like  the  body.  The  piliferous  tubercles  are 
small,  and  the  hairs  short.  In  some  specimens  the  lower  border  of 
the  subdorsal  space  is  marked  by  a  row  of  longitudinal  black 
dashes.  The  subdorsal  space  itself  is  decidedly  darker,  and  the 
sub-stigmatic  space  is  a  yellowish  tint. 

The  pupa  is  seven-eighths  inch  long  by  two-eighths  inch  in  great- 
est diameter,  reddish  brown,  foie  part  opaque,  segments  of  abdo- 
men roughened  at  articulations,  otherwise  smooth  and  shining. 
Abdomen  terminating  in  two  slender  spines,  with  two  minute  spi- 
nules  at  their  bases,  one  on  each  side. 

LIFE  HISTORY. 

Our  data  indicate  at  least  two  broods  of  the  species,  and  there  is 
possibly  a  later  one  also.  The  larvsB  have  appeared  in  our  collec- 
tions from  April  24  to  May  6,  and  again  in  the  middle  of  July. 
Those  taken  in  April  pupated  from  the  26th  of  that  month  to  the 
6th  May,  the  imagos  emerging  from  the  10th  May  to  the  ilst, 
a  single  belated  specimen  appearing  on  the  11th  June.  Speci- 
mens pupating  on  the  26th  emerged  five  days  later.  Larvae  taken 
from  cabbage  on  the  16th  July  entered  tne  ground  on  the  25th, 
and  emerged  from  the  15th  to  the  19tb  August.  As  the  larvse 
obtained  in  April  were  adult,  the  species  evidently  hibernates  in  the 
larval  stage.  From  the  specimens  in  our  breeding  cages  emerged 
two  hymenopterous  parasites  of  the  sub-family  Cryptides,  but  which 
I  have  not  further  aetermined. 
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ARTICLE  V.     NOTES  ON   INSECTS  INJURIOUS  TO  THE 

APPLE  AND  PEAR. 

1.    Datana  contractu,  Walker. 

Order  Lepidoptera.    Family  Bombycidje. 

From  a  number  of  yellow-necked  apple  caterpillars  collected  on 
apple  trees  Aagast  18,  1883,  and  used  in  an  experiment  upon  a 
contagious  disease  of  insects,  two  pupse  resulted,  one  of  which 
emerged.  This,  to  my  surprise,  proved  to  be  an  unquestioned 
Datana  contracta^  agreeing  in  every  essential  particular  with  the  de- 
scription and  figures  given  by  Grote  and  Robinson  in  Volume  VI  of 
the  Proceedings  of  the  Entomological  Society  of  Philadelphia.* 

The  discal  spot  upon  the  first  brown  line  of  the  anterior  wing  is 
not  evident,  however;  the  first  and  second  lines  meet  on  the  inner 
margin  of  the  wing ;  and  the  fourth  line  is  nearly  obsolete.  In  other 
respects  the  correspondence  is  exact.  The  larva  pupated  Septem- 
ber 14,  1883,  and  the  moth  emerged  June  28,  1884. 

2.    Biston  ypsihn,  n.  s. 
Order  Lepidoptera.    Family  PHALiENin^E. 

(Plate  X.   Fiff.  4.) 

A  single  looping  larva,  two  inches  long,  was  obtained  from  the 
apple  near  Warsaw,  June  26,  1883,  and  fed  upon  apple  leaves  until 
July  7,  when  it  entered  the  earth  for  pupation.  Here  *it  remained 
until  April  of  the  following  year,  on  the  8th  of  which  month  the 
living  moth  was  noted  in  the  breeding  cage. 

Imago. — The  single  male  specimen  bred  is  o!  a  brownish  gray  color ; 
head  dusky  gray ;  p.alpi  black ;  antennae  dusky,  widely  pectinate ; 
thorax  gray,  with  three  transverse  dark  lines,  the  anterior  and  middle 
arcuate,  the  posterior  straight.  The  front  wings  are  brownish  gray 
specked  with  black  on  basal  and  terminal  thirds,  marked  with  three 
transverse  black  lines  with  the  space  between  the  first  and  third 
pale  gray  minutely  specked  with  black,  these  specks  taking  the  form 
of  transverse  lineations  on  the  costa.  The  inner  line  is  obliquely 
arcuate,  its  inner  end  being  about  half  the  distance  of  the  outer  from 
the  base  of  the  wing.  The  third  line  is  sinuate,  bending  broadly 
forward  around  the  end  of  the  discal  cell  and  then  running  nearly 

*  Pace  14,  and  Plate  n.  Figures  5  and  6. 


96 

directly  to  the  internal  margin.  The  middle  line  is  straight,  and 
joins  the  inner  end  of  the  third  before  it  reaches  the  internal  mar- 
gin. About  one-half  the  distance  from  the  third  transverse  line  to 
the  posterior  margin  is  a  jagged,  pale,  transverse  line  extendiog 
across  the  wing.  The  posterior  wings  are  pale  gray,  marked  with 
two  transverse  lines,  the  inner  of  which  is  straight  and  the  outer 
sinuous  like  that  of  the  fore  wing.  Beyond  this  is  an  obscure  sab- 
terminal  whitish  band.  Upon  the  middle  of  the  wing,  between  these 
lines,  is  a  distinct  black  spct.  The  wing  beyond  the  outer  trans- 
verse line  is  more  irrorate  with  dusky,  the  fringe  pale  with  black- 
ened scales  in  the  intervals  between  the  veins.  The  first  segment 
of  the  abdomen  is  covered  with  long  gray  pile;  the  remaining  seg- 
ments are  fulvous  brown,  with  a  double  row  of  black  blotches  along 
the  middle. 

Larva. — Length,  when  full  grown,  two  inches.  The  general  color 
is  a  reddish  drab,  ornamented  with  numerous  irregular  longitudinal 
stripes  of  a  reddish  hue,  varied  with  yellow  and  bordered  with  jagged 
lines  of  black.  Four  of  these  bands  are  continuous  upon  the  back, 
but  vary  greatly  in  width.  On  the  sides  they  are  much  interrupted, 
the  stripe  below  the  spiracles  being  broken  up  into  irregular  patches. 
That  immediately  above  the  spiracles  is  regularly  interrupted,  dis- 
appearing at  the  middle  of  each  segment.  On  the  last  two  segments 
all  the  bands  are  much  interrupted  and  very  irregular.  The  dorsal 
stripes  are  confluent  a  little  benind  the  middle  of  each  segment, 
from  the  fourth  to  the  eighth,  with  the  exception  of  a  central  stripe 
of  the  ground  color,  by  which  all  the  transverse  bands  are  broken. 
These  confluent  band-like  areas  of  the  longitudinal  stripes  are,  at 
first,  yellow,  but  all  change  to  russet  with  the  last  moult,  except 
the  anterior  one,  which  remains  a  bright  lemon-yellow.  The  surface 
is  smooth  with  the  exception  of  a  transverse  row  of  about  five  black 
hairs  to  each  segment,  each  arising  from  a  minute  tubercle.  There 
is  also  a  prominent  tubercle  behind  each  spiracle  (excepting  that 
upon  the  first  segment),  bearing  a  black  hair  at  its  apex.  This  row 
of  lateral  tubercles  is  variegated  with  rose  and  yellow,  and  each  is 
surmounted  by  a  jagged  black  line,  which  includes  the  black  spiracle 
in  the  area  described  by  it.  The  ventral  surface  has  the  same  groiind 
color  as  the  dorsal,  and  is  similarly  marked  with  longitudinal  stripes, 
which  are,  however,  less  distinct  than  the  above.  The  head  is  irreg- 
ularly punctate,  patches  of  the  punctures  being  black,  giving  the 
surface  a  mottled  appearance.  The  general  color  of  the  head  and 
first  segment  is  lighter  than'  that  of  the  other  parts  of  the  body. 
The  anterior  segment  has  a  yellow  front  margin,  interrupted  in  the 
middle  by  the  median  stripe  already  described.  The  legs  are  ringed 
with  black  and  yellow  at  the  articulations,  and  are  elsewhere  more  I 
or  less  spotted  with  black.  Upon  the  antepenultimate  sefi^ment  are 
two  prominent  black  tubercles,  one  upon  either  side  of  the  median 
stripe,  each  bearing  a  stiff  bristle  at  its  apex;  and  similar  bristles 
are  scattered  over  the  dorsal  surface  of  the  succeeding  segments. 
The  last  segment  with  the  corresponding  prolegs  is  punctate  with 
black,  and  bears  two  smaller  setose  tubercles  similar  to  those  above 
mentioned.    The  preceding  pair  of  prolegs  are   irregularly  striped 
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and  mottled   with   black,   rose,    and   yellow,  like  the  sides.  Some 

traDsverse  rows  of  minute  black  hairs  are   visible   upon   the  under 

surface,  two  or  three  to  each  segment.  , 


8.    The  Apple  Leaf  Roller. 
(Cacoecia  rosaceana,  Harris.) 

Order  Lepidoptera.    Family  Tortricid-e. 

The  larva  of  this  insect,  well  known  to  be  injurious  to  the  apple 
from  its  habit  of  rolling  and  eating  the  younger  leaves,  was  ob- 
served early  last  May  engaged  in  a  much  more  mischievous  attack, 
eating  the  stamens  and  pistils  out  of  the  freshly  opened  flowers. 
As  the  flowers  disappeared,  these  larvae  resorted  to  the  young  leaves, 
according  to  the  usual  habit  of  the  species.  Specimens  collected  on 
the  10th  of  May,  pupated  June  9,  and  emerged  as  imagos  June  16. 

4.    The  Apple  Leaf  Seeletonizer.     ' 

{Pempelia  hamnumdi,  Riley. 

The  Lesser  Apple  Leaf  RoltiEr. 

(Teras  malivorana,  LeBaron.) 
Order  Lepidoptera.    Family  Tortrioid^. 

(Plate  X.  Fig.  5.) 

In  nurseries  near  Normal  my  attention  was  called  this  year,  as 
last,  to  the  extraordinary  abundance  of  the  above  insects,  the  effect 
of  whose  presence  began  to  declare  itself  most  evidently  late 
in  June.  Much  of  the  young  nursery  stock  was  so  seriously  affected 
daring  this  active  growing  season  that  its  growth  was  completely 
arrested ;  and  as  these  larvae  remained  active  this  year  until  the 
leaven  fell  in  autumn,  a  large  percentage  of  the  young  trees  made 
no  good  growth  whatever.  The  varieties  with  thick  and  woolly 
leaves,  were,  however,  little  attacked,  the  moths  having  evidently 
selected  the  smooth  and  thinner-leaved  varieties  when  depositing 
their  eggs.  We  made  various  experimental  attempts  upon  these  in- 
sects in  the  field,  using  a  force  pump  for  the  distribution  of  a 
kerosene  emulsion  and  of  pyrethrum  suspended  in  water.  We  also 
applied  powdered  lime  with  a  bellows,  but  none  of  these  applications 
had  a  sufficiently  pronounced  effect  to  make  their  continuance  ad- 
visable. A  small  percentage  of  the  worms  would  die  when  thoroughly 
drenched  with  the  fluids,  but  rolled  as  they  were  in  the  leaves  and 
protected  by  their  webs,  it  was  impossible  to  reach  them  with  any 
thoroughness.  On  One  occasion  three  days  after  a  complete  drench- 
ing of  the  trees  with  ,the  kerosene  emulsion,  ten  still  living  larvae 
were  taken  from  a  single  small  tree  about  three  feet  high. 

—7 
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Against  these  insects,  methods  of  protection  must  evidently  be 
the  main  reliance.  If  the  nurseryman  waits  until  their  injuries 
alarm  him,  the  time  for  checking  their  ravages  is  substantially 
past.  Both  these  species  pupate  in  the  leaves,  either  upon  the  tree 
or  upon  the  ground,  and  may  be  destroyed  by  collecting  and  bur- 
ning the  rubbish  between  the  rows ;  or  watching  for  their  first  ap- 
pearance early  in  the  season,  the  foliage  may  be  sprayed  with  ar- 
senical solutions,  or  with  Paris  green  or  London  purple  in  suspen- 
sion, thus  poisoning  the  young  larvae  as  they  hatch  or  the  older 
ones  as  they  extend  their  webs. 


5.     Crepidodera  heLnnes,  L. 

Order  Lepidoptera.    Family  Chrysomelid^. 

The  little  flea  beetle  was  noticed  June  22,  riddling  the  leaves  of 
apple  trees  near  Normal;  and  the  common  cucumber  flea  beetle. 
Orepidodera  ciicumeris,  was  also  detected  at  the  same  work  as  early 
as  the  10th  of  May. 

6.    The  Apple  Plant  Louse. 

(Aphis  mali,  Fab.) 

Order  Hemiptera.    Family  ApmniDJE. 

In  his  article  on  this  species  in  the  Eighth  Beport  from  this 
office.  Dr.  Thomas  expresses  a  doubt  whether  the  common  apple 
leaf  aphis  of  Illinois,  is  the  above  species  or  that  described  by  Fitch 
from  Mercer  county,  Illinois,  under  the  name  of  Aphis  malifolui.* 
Careful  examination  of  the  winged  form  of  all  the  apple  aphides  in 
the  collections  which  we  have  made  during  the  last  two  years  in 
Southern  and  Central  Illinois,  shows  not  a  single  specimen  of 
malifoli(E,  all  being  distinctly  mali. 

It  is  worthy  of  remark  that  the  second  fork  of  the  third  vein  of 
the  anterior  wiug  is  often  very  small,  and  sometimes  even  dis- 
appears entirely,  so  that  this  vein  presents  but  a  single  .fork,— a 
character  which,  taken  by  itself,  would  exclude  such  specimens  from 
the  genus  Aphis.  When  present,  the  fork  varies  from  one-half  to 
one-sixth  or  one-seventh  of  the  length  of  the  first. 

7.    The  Yellow  Jumping  Pear  Louse. 

{Trioza  pyrifolicB,  n.  s.) 
Order  Hemiptera.    Family  Psyllidje. 

(Plate  X.  FiK.6.) 

The  injuries  to  the  pear  done  by  the  common  jumping  pear  louse 
{PsyUa  pyri)  are  well   known  to  economic  entomologists,  and  have 


99 

been  characterized  in  a  brief  article  upon  this  insect  published  by 
Dr.  Thomas  in  our  Eighth  Entomological  Beport.  I  have  here  to 
record  the  occurrence  in  Illinois  of  a  second  species  of  this  family, 
similar  in  habit,  (and  apparently  in  life  history  also),  to  its  well- 
known  relative. 

This  is  a  small  yellowish  species  which  we  found  at  Normal  on 
the  7th  of  May,  and  occasionally  thereafter,  puncturing  the  blades 
and  the  petioles  of  the  leaves  of  the  pear  trees.  It  presents  all  the 
characters  of  the  genus  Trioza,  having,  however,  the  frontal  lobes 
greatly  inclined  (projecting  downward  decidedly  more  than  forward) 
so  as  to  present  the  aspect  of  a  beak. 

It  averages  .1  inch  in  length.  The  surface  is  opaque,  thorax 
brownish  yellow,  abdomen  blackish  brown.  The  head  is  twice  as 
wide  as  long  across  the  eyes,  nearly  as  wide  as  the  thorax;  the 
vertex  very  widely  emarginate  in  front,  the  fovese  opaque  but  not 
rugose,  very  large,  occupying  nearly  the  whole  of  the  upper  surface. 
The  vertex  is  usually  black,  edged  with  yellow  posteriorly,  but  the 
black  is  sometimes  reduced  to  a  transverse  blotch  surrounded  by 
yellow,  or  even  to  two  black  spots  occujjying  the  centers  of  the 
foveae.  The  face  is  black,  ifrontal  lobes  diverging  somewhat,  hairy, 
with  the  longer  hairs  varying  in  color  from  white  with  black  tips  to 
wholly  black.  The  antennae  are  as  long  as  the  head  and  thorax, 
the  two  basal  joints  and  the  basal  half  of  the  third  white  some- 
times shaded  with  dusky.  The  third  joint  is  four-fifths  as  long  as 
the  fourth  and  fifth  together.  The  last  two  joints  are  thickened, 
closely  united,  forming  a  slight  club,  and  the  last  bears  a  minute 
cylindrical  appendage  at  its  inferior  tip  and  a  short  hair  above. 

Pronotum  narrow,  white  in  the  middle,  brown  or  black  on  the 
sides,  with  a  white  point  upon  the  lower  edge.  The  dorsulum 
opaque,  naked,  a  little  longer  than  the  mesonotum,  closely  and 
minutely  punctured,  brownish  yellow,  often  clouded  with  dusky, 
most  distinctly  seen  in  front,  where  brownish  blotches  sometimes 
appear,  one  upon  either  side  of  the  middle.  The  sutures  are  all 
black,  posterior  margins  straight  in  the  middle ;  the  sides,  a  little 
distance  in  front  of  the  suture,  bearing  each  a  short  black  spine. 

The  mesonotum  and  scutellum  are  brownish  yellow,  alutaceous 
like  the  dorsulum,  with  a  conspicuous  lanceolate  or  oval  longitudi- 
nal brown  stripe  or  blotch  on  each  side  the  middle,  and  an  oblique 
blotch  outside  this,  usually  less  evident  than  the  preceding.  Scutel- 
lum vaulted,  plain  in  all  the  specimens  examined.  Wings  hyaline, 
nerves  brownish  yellow. 

The  legs  of  the  first  and  second  pairs  are  sometimes  wholly 
dusky,  except  the  tarsi,  which  are  black,  but  the  femora  are  some- 
times dusky  only  above,  and  the  tibiae  only  in  front.  The  hind 
femora  are  commonly  dusky  above,  but  the  tibise  and  the  basal 
joint  of  the  tarsus  pale.  Abdomen  purplish  brown  with  pale  posterior 
edges  to  the  segments;  conspicuously  hairy  at  tip. 

Described  from  ten  specimens. 

Another  species  of  Trioza,  (T.  diospyri),  first  described  by  Ash- 
mead  from  the  persimmon  in  Florida,  and  found  by  us  abundant 
on  that  tree  in  Southern  Illinois,  was  likewise  occasionally  seen  at 
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Normal  ou  the  pear.  As  the  persimmon  is  unknown  in  this  vicinity, 
the  species  doubtless  ocQurs  on  other  trees.  We  have  not  found  it, 
however,  upon  cultivated  fruits  in  numbers  to  indicate  any  proba- 
bility of  injury  to  them. 

This  species  is  larger  than  that  just  described,  shining  black, 
more  or  less  pubescent,  especially  upon  the  head  and  thorax.  The 
frontal  lobes  are  short,  very  obtuse  and  project  forward  from  the 
vertex. 

It  is  probable  that  Trwza  pyrifolice,  like  Psylla  j>\frij  winters  as 
an  adult  and  lays  its  eggs  upon  the  young  leaves  in  spring.  The 
young  of  the  common  species  fix  themselves  habitually  upon  the 
young  twigs  or  wood  of.  the  previous  year,  and,  piercing  the  still 
soft  bark  with  their  long  beaks,  remain  stationary  except  when  dis- 
turbed. The  fluid  excrement  of  the  louse  attracts  ants  and  other 
syrup-loving  insects,  as  does  that  of  the  Aphis.  As  the  larvae  obtain 
their  growth,  they  spread  to  the  under  sides  of  the  leaves.  Where 
these  msects  are  abundant,  the  continual  drain  upon  the  sap  of  the 
young  twigs  arrests  their  growth,  and  the  tips  of  the  leaves  and 
twigs  may  die. 

The  various  insecticides  found  available  for  plant  lice  take  effect 
likewise  upon  these  jumping  leaf  lice,  the  most  promising  topical 
application  doubtless  being  the  kerosene  emulsion  with  soap. 


8.    The  Willow  Saw  Flies. 

{Dolerm  arvennis,  Say;  Dolerus  bicolor,  Beauv.) 

Order  Hymbnopteba.    Family  Tenthredinid.*:. 

(Plate  X.    Fig.  7.) 

From  one  of  the  most  intelligent  and  observant  fruit  growers  of 
my  acquaintance,  I  have  heard  from  time  to  time  of  a  ''steel-blue 
fly"  which  clustered  in  spring  upon  the  buds  and  blossoms  of  the 
pear,  either  eating  them  or  blighting  them  and  causing  them  to 
drop.  On  the  30th  March  he  sent  me  specimens  from  his  pear 
trees,  and  I  found  them  to  be  the  adults  of  the  above  two  species 
which  are  known  as  willow  saw  flies,— so-called  because  their  green, 
many-footed  larvae  feed  on  the  leaves  of  willows.  '  The  evidence 
against  these  saw  flies  lay  in  the  fact  that  they  were  abundant  and 
busy  upon  the  opening  buds  and  fresh  blossoms  of  the  pear  and  of 
some  other  trees,  for  many  days  in  succession,  and  that  the  blos- 
soms afterwards  fell  without  setting  fruit.  Afterwards  a  similar 
but  more  positive  charge  against  these  insects  appeared  in  the 
correspondence  of  the  ''Western  Rural**  of  Chicago,  for  May  17, 
1884,  as  follows: 

"Enclosed  you  will  find  a  couple  of  bugs  that  are  working  on 
fruit  trees  here.  They  ruin  many  blossom  buds  by  sucking  the  sap 
out  of  them,  sometimes  causing  them  to  fall  off  just  before  opening. 
They  make  their  appearance   as  soon   as  the   trees  begin  to  grow. 


101 

You  will  notice  there  are  two  colors  of  bugs — red  and  black.  Is 
there  any  way  to  get  rid  of  them?  Poison  won't  do  it,  for  I  have 
tried  London  purple.  They  suck  the  sap  mostly,  although  I  think 
later  in  the  season  they  eat  the  leaves  some,  but  am  not  sure  of  it. 
They  work  on  pear  worse  than  others." 

The  first  of  these  species,  Dolerus  arvensis,  was  originally  de- 
scribed by  Thomas  Say  in  1824,  and  the  second,  less  common  but  still 
abundant,  by  Beauvois,  in  1805.  Although  the  larvaa  of  the  former,. 
at  leasts  have  been  known  for  a  long  time  to  feed  upon  the  leaves 
of  willow,  they  have  not  otherwise,  so  far  as  I  am  aware,  been 
suspected  of  any  injury  to  vegetation  of  economic  importance,  all 
the  references  to  them  in  the  literature  of  entomology  being  of  a 
strictly  technical  character.  From  other  insects  occurriQg  in  similar 
situations,  with  which  they  are  at  all  likely  to  be  confounded,  they 
may  be  distinguished  by  the  following  characters  in  addition  to 
those  of  the  family  Tenthredinidse,  to  which  these  insects  belong : 

The  first,  Dolerus  arvensis,  is  a  little  more  than  one-third  of  an 
inch  in  length  by  about  one-third  as  wide,  and  measures  not  far 
from  two-thirds  of  an  inch  across  the  extended  wings.  The  head 
and  bodv  are  dark  steel  blue  except  the  thorax,  which  is  variegated 
with  yellow  and  black. 

The  other   species,   Dolerus  bicolor,  is   a   trifle  smaller  than    the 
.first,  brownish  yellow  except  the  wings,  the  head,  the  middle  of  the 
thorax,  and  the  legs,  all  of  which  are  black. 

Both  these  insects  are  abundant  everywhere  in  early  spring,  and 
the  larvse  of  both,  similar  in  appearance  to  green  caterpillars,  but 
distinguished  by  the  possession  of  eleven  pairs  of  legs,  feed  upon  the 
leaves  of  the  willow  a  little  later  in  the  season. 

Careful  watching  in  the  field  soon  convinced  me  that  these  saw 
flies  were  neither  biting  nor  piercing  the  buds  or  flowers,  but  that 
they  were  merely  licking  off  the  semi-fluid  exudation  from  the  sur- 
face of  the  bud  scales.  Dissecting  the  specimens  and  examining  the 
contents  of  their  stomachs  with  the  microscope,  I  found  only  a  clear 
fluid,  without  a  trace  of  solid  matter  except  occasional  spheres  con- 
sisting of  clusters  of  threads  of  fungous  parasites.  Critically  search- 
ing the  surface  of  a  bud  scale  which  these  flies  had  but  just 
worked  over,  I  saw  that  no  injury  whatever  had  been  done  to  the 
tissues  of  the  plant,  even  the  slender  hairs  with  which  the  scales 
were  covered  being  wholly  undisturbed.  Watching  the  flies  with  a 
glass,  I  could  see  that  their  biting  jaws  remained  all  the  time  closed, 
but  that  their  flap-like  maxillae  were  continually  employed  in  mop- 
ping up  the  moisture  from  the  viscid  surface,  and  as  they  have  no 
mouth  parts  capable  of  piercing  the  substance  of  a  plant,  it  was 
clear  that  no  injury  was  being  done.  Finally,  I  confined  a  lot  of 
the  saw  flies  in  a  breeding  cage  with  pear  buds  not  yet  open.  The 
insects  industriously  worked  over  the  surfaces  of  the  unopened  buds 
and  even  entered  the  flowers  as  they  expanded,  but  did  neither  any 
visible  injury  whatever.  The  buds  afterwards  all  opened  out  in 
abundant  bloom,  and  remained  fresh  for  several  days,  while  the 
poor  saw  flies,  having  lapped  up  all  the  syrup  available,  starved  to 
death  in  the  midst  of  the  uninjured  blossoms.     A  little  experiment 
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showed  that  they  were  especially  susceptible  to  the  influence  of 
p^ethrum,  and  that  a  single  thorough  application  to  a  tree  would 
kill  all  upon  it  at  the  time. 

The  above  brief  account  of  these  insects  is  given  merely  to  set  at 
rest  the  fears  of  those  who,  like  my  correspondents,  may  be  led  to 
attribute  to  them  serious  mischief  really   due  to  quite  other  causes. 
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ARTICLE   VL— ON   SOME  INSECT  ENEMIES  OF  THE 
SOFT  MAPLE   {ACER  DASYCARPUM). 

1.    Notes  and  Experiments  on  the  Soft  Maple  Bark  Louse. 

(Pulvtnaria  innumerabilia,  Rathvon,) 

Order   Hemiptera.      Family    Coccidje. 

(Plate  XI.    Fiffs.  1  and  2.) 

This  annoying  and  even  destructive  species,  which  attracted  so 
general  attention  four  years  ago  and  then  suddenly  disappeared  from 
view,  commenced,  last  year,  to  appear  again  in  noticeable  numbers 
on  the  soft  maples  throughout  Central  Illinois,  and  during  the  season 
just  passed  was  excessively  abundant  throughout  the  State  from  at 
least  as  far  south  as  Shelbyville  to  our  northern  limits.  Notwith- 
standing the  length  at  which  it  has  been  treated  in  former  reports 
from  tins  office,  and  the  numerous  articles  upon  it  which  have  ap- 
peared in  the  agricultural  and  political  papers  during  the  last  few 
years,  great  numbers  of  my  correspondents  were  unacquainted  with 
the  name  and  life  history  of  the  species.  In  fact,  fully  half  the 
entomological  correspondence  of  this  office  during  the  months  of 
June  and  July  related  to  this  bark  louse.  In  the  earlier  articles 
upon  it  in  the  Beport,  some  premature  conclusions  were  reached 
with  respect  to  its  life  history,  and  I  do  not  know  that  exact  ex- 
periment has  heretofore  been  made  with  respect  to   its  destruction. 

The  females  of  the  preceding  year  which  had  wintered  upon  the 
twigs  of  the  maples,  began  to  attract  general  attention  early  in  June, 
they  having  by  this  time  attained  their  full  growth  and  developed 
the  cottony  egg  masses  beneath  the  scales  into  which  their  bodies 
had  become  practically  converted.  By  the  middle  of  June  it  was 
easy  to  see  that  the  lice  were  abundant  almost  everywhere  upon  the 
maple,  and  they  commenced  to  appear  likewise  upon  a  number  of 
other  trees  and  plants.  On  the  14th,  we  noticed  them  upon  the  pear 
and  box  elder  at  Normal,  and  on  the  16tb,  upon  the  grape  and  wal- 
nut at  Qaincy,  and  upon  the  pawpaw,  grape,  and  honey  locust,  at 
Normal. 


104 

As  the  young  hatched,  they  spread  iu  great  numbers  over  the  vege- 
tation in  the  vicinity  of  the  trees  where  they  had  their  origin,  and 
attached  themselves  to  a  great  variety  of  plants,  both  shrubby  and 
herbaceous,  besides  those  mentioned  above.  We  found  them  upon 
the  bass-wood,  green  ash,  American  elm,  black  locust,  osage  orange, 
plum,  and  cherry,  and  in  their  second  stage  upon  leaves  of^  clover 
and  smartweed,  upon  wild  cucumber,  and  upon  the  gooseberry. 
In  fact,  their  young  occurred,  in  the  middle  of  July,  upon  nearly  all 
the  herbaceous  plants  within  one  or  two  hundred  feet  of  infected 
trees;  clover,  plantain.  Polygonum,  mustard,  various  grasses,  and 
Biden/t  frondosa,  being  the  species  apparently  preferred.  The  latter 
plant  seemed  to  suffer  considerably  from  their  attacks,  the  leaves 
being  paled,  spotted  with  yellow,  and  slightly  curled  when  worst  in- 
fested. By  the  latter  part  of  July  the  larvae  in  the  second  stage 
were  common  upon  the  under  sides  of  the  leaves  of  strawberries 
near  infested  trees,  causing  them  to  contract  and  curl. 

The  ultimate  fate  of  these  individuals  which  fixed  themselves  upon 
herbaceous  plants  and  throve  there,  for  a  time  at  least,  we  neglected 
to  make  out,  but  it  is  probable  that  the  greater  part  of  them  per- 
ished in  autumn,  although  some  may  have  succeeded  in  migrating 
at  this  period  (when  the  young  upon  the  trees  are  passing  from  the 
leaves  to  the  twigs)  to  woody  plants  on  which  they  could  maintain 
themselves  until  the  following  season.  The  fact  that  in  nurseries  we 
sometimes  found  the  young  very  abundant  upon  the  suckers  at  the 
bases  of  the  trunks  of  trees  which  were  themselves  but  little  infested, 
tended  to  confirm  this  supposition. 

I  noticed  a  marked  difference  in  the  stage  of  advancement  of  the 
brood  upon  different  trees,  some  retaining  still  a  considerable  per- 
centage of  the  eggs  unhatched  in  the  cottony  masses  attached  to  the 
twigs,  after  others  had  practically  yielded  all  their  young,  and  the 
obsolete  bodies  of  the  females  and  the  egg  masses  had  fallen  to  the 
ground,  or  were  hanging  in  ragged  shreds  from  the  branches  of  the 
trees.  As  late  as  July  13,  on  some  trees  in  Bloomington,  fully 
twenty-five  per  cent,  of  the  eggs  were  still  unhatched.  By  the  20th 
of  the  month  the  young  had  nearly  all  left  the  nests  of  the  mother 
bark  lice  and  were  established  on  the  leaves,  although  a  few  eggs 
could  occasionally  be  found  which  were  still  unhatched. 

By  the  16th  August  the. injury  effected  by  this  new  brood  was  at 
its  height,  and  many  trees  in  the  vicinity  of  Bloomington  lost  a 
considerable  part  of  their  leaves,  and  the  others  were  blackened  and 
dwarfed,  giving  the  branches  a  bare  and  unthrifty  look. 

By  the  30th  October  all  the  living  bark  lice  had  deserted  the 
leaves,  except  a  few  found  occasionally  upon  the  petioles,  but 
thousands  of  them  occurred  upon  the  under  sides  of  the  twigs  and 
branches  of  nearly  every  tree  of  the  species  worst  infested,  {Acer 
dasycarpum),  the  twigs  being  often  crowded  to  their  very  tips. 

The  common  insect  enemies  of  the  species  were  moderately  abun- 
dant throughout  the  season,  the  small  black  Goccinellid  beetle. 
Hyperaspis  signata,  whose  larva  is  found  embedded  within  the  egg 
mass  devouring  the  eggs,  being   the  most  destructive. 
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The  minute  hymenopterous  parasite  described  by  Miss  Emily  A. 
Smith  tinder  the  name  of  Coccophagus  lecanii*  was  not  infrequent. 
Namerous  specimens  emerged  in  our  breeding  cages  early  in  Octo- 
ber, at  which  time  also  the  adult  Hyperaspis  appeared  abundantly. 
Only  an  insignificant  percentage  of  the  brood  was  actually  parasit- 
ized, however,  and  the  number  of  these  parasites  occurring  was  far 
below  those  of  the  yettr  1880,  at  which  time  the  last  previous  up- 
rising of  this  species  culminated.  There  is  consequently  every 
probability  that  the  maple  bark  louse  will  be  certainly  not  less 
abundant  next  year  than  this,  but  probably  far  more  so,  and  that 
the  year  following  will  be  marked  by  their  almost  total  disappearance. 

An  interesting  observation  of  my  first  assistant,  Mr.  H.  Garman, 
is  here  inserted  from  his  notes  dated  July  24. 

''A  nest  of  the  goldfinch,  Chrysomitris  fristis,  was  found  to-day  in 
an  osage  orange  hedge,  and  on  examination  proved  to  be  covered 
outside  with  the  silken  nests  and  bodies  of  the  female  of  Pulvi- 
nana  innnmerabilis.  These  had  been  collected  some  distance  away, 
as  there  were  no  maple  trees  in  the  neighborhood.  There  were  no 
bark  lice  on  the  leaves  of  the  hedge  at  a  distance  from  the  nest, 
but  in  the  neighborhood  of  the  latter  the  leaves  were  covered  with 
them,  some  still  active.  The  fact  illustrates  a  means  of  dispersal 
for  this  bark  louse  which  does  not  seem  to  have  been  noted  by 
writers." 

Experiments. 

For  the  purpose  of  testing  precisely  the  value  of  various  local 
applications  to  trees  infested  by  the  maple  bark  louse,  I  instituted 
a  series  of  experiments  with  all  the  substances  likely  to  be  of 
economic  use,  and  the  results  are  herewith  given. 

Kerosene  Emulsion. 

On  the  18th  July,  when  the  leaves  of  the  trees  were  generally  in- 
fested by  the  young,  we  began  experiments  with  the  kerosene  emul- 
sion, using  a  strong  soap  suds  for  the  preparation  of  the  emulsion, 
and  diluting  with  water  to  give  two  and  a  half  per  cent,  of  kero- 
sene. 

a 

Experiment  1. — At  three  p.  m.,  a  single  leaf  bearing  many  young 
lice  was  dipped  in  this  fluid  for  a  moment,  and  two  hours  later  a 
number  of  the  insects  were  taken  from  the  leaf  and  examined  with 
a  microscope.    All  were  evidently  dead,  and  those  on  the  leaf  also 

*ilmerlcan  Kataralist  Vol.  XII.  p.  661.  J.  Duncan  Putnam  In  hiH  admirable  iirticle  on 
r*i}eianria  innnmsrabilis  published  In  Volume  II  of  the  Proceedinfirs  of  the  Davenport 
Academy  of  Soiences  remarks,  in  a  foot  note  to  pasre  332,  concerninf?  this  species:  "I 
am  v«*rf  much  inclined  to  think  that  Platyfjanie.r  /^caaif;  described  by  Fitch  in  his  5th 
New  York  Beport.  as  infesting;  Lecanium  ouercitronis  may  prove  to  be  really  a  Coccoph- 
dgn^  nearly  allied  if  not  identical  with  this  speofeb.  The  dosorlption  applies  too  well,  to 
ea-Mly  believe  that  ttie  two  species  belong  to  different  families.  In  this  event  Dr.  Fitch's 
reference  to  the  Proctotrupidro  is  of  course  wrong." 

I  am  not  able,  however,  to  aflrree  with  Mr.  Putnam  in  this  matter,  as  the  description  by 
ritoh  to  which  be  refers  states  that  the  antenna.'  of  his  species  are  threadlike,  with  the 
juiQU  slender,  three  times  as  ionff  as  thick,  the  last  one  not  enlarged;  whereas,  in  the 
'Specimens  of  Coccophagus  lecanii  bred  by  us  from  Pulvinaria,  the  antennie  are  somewhat 
ctavate.  the  joints  less  than  twice  as  long  as  thick,  and  the  last  one  is  decidedly  enlarged. 
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commenced  to  loosen  at  the  margins  and  curl  upwards.  At  eight 
on  the  following  morning  a  single  example  only  was  found  capaole 
of  slight  motion. 

Experiment  2. --This  was  a  repetition  of  the  first  experiment  with 
identical  results  except  that  ail  the  plant  lice  examined  on  the 
morning  of  the  19th  were  absolutely  dead. 

Experiment  8.  —In  this  case  the  same  solution  was  applied  to  an 
infested  leaf  with  a  camePs  hair  brush  with  the  same  enects,  all  the 
bark  lice  being  dead  at  eight  the  following  morning. 

Experiment  4. — On  the  22d  of  the  month  a  two  and  a  half  per 
cent,  dilution  of  the  kerosene  emulsion  was  thrown  with  a  force 
pump  and  a  tubular  nozzle  upon  a  branch  of  a  soft  maple  tree. 
The  leaves  were  not  as  thoroughly  wetted  as  desirable.  Four  days 
after  abbut  half  the  young  bark  lice  were  alive,  although  it  is  pos- 
sible that  the  branch  treated  had  been  restocked  by  young  from 
other  parts  of  the  tree,  as  the  insects  were  still  moving  about  and  no 
precaution  had  been  taken  to  prevent  such  migration. 

Experiment  5. — On  the  same  day  a  branch  of  soft  maple  attached 
to  the  tree  was  dipped  in  a  two  and  a  half  per  cent,  dilution  of 
kerosene,  and  on  the  following  day  three-fourths  of  the  bark  lice 
were  dead.  Four  days  after  a  few  were  still  alive,  but  not  enough 
to  do  any  appreciable  harm,  and  another  application  would  doubt- 
less have  killed  them  all. 

Experiment  6. — On  the  29th  the  same  experiment  was  tried  with 
a  five  per  cent,  dilution  of  kerosene,  the  emulsion  being  made  with 
whale  oil  soap,  and  common  soap  suds  being  used  for  dilution.  Two 
days  later  the  bark  lice  remaining  on  the  leaves  of  this  branch  were  all 
dead. 

Experiment  7.— On  the  29th,  on  the  other  hand,  an  application 
was  made  to  a  branch  by  dipping  in  a  two  and  a  half  per  cent, 
dilution,  soap  suds  being  again  used  as  the  diluent,  and  five  days 
thereafter  no  considerable  diminution  in  the  number  of  living  bark 
lice  was  apparent.  It  seems  likely ,^  however,  considering  the  length 
of  time  that  had  elapsed  between  the  experiment  and  the  observa- 
tion, that  the  branch  had  been  restocked  by  young  from  other  parts 
of  the  tree,  as  the  lice  were  still  actively  crawling  about. 

Experiment  8.— On  the  Slst  of  the  month  the  leaves  of  a  branch 
of  soft  maple  which  was  stocked  with  young  bark  lice  were  dipped 
in  a  five  per  cent,  dilution  of  kerosene  emulsion  like  that  "used  in 
the  preceding  experiment.  Five  days  later  a  few  living  bark  lice 
still  occurred  upon  the  leaves,  but  nearly  all  had  disappeared. 

Experiment  9. — On  the  6th  August  a  similar  experiment  was 
made  with  a  similar  fiuid,  but  containing  ten  per  cent,  of  kerosene. 
The  branch  treated  was  not  examined  until  nine  days  afterwards. 
The  leaves  were  not  at  all  injured  by  a  solution  of  this  strength. 
Many  bark  lice  still  remained  upon  them,  but  they  had  perhaps 
been  restocked  with  living  young. 

In  all  the  preceding  observations  the  effect  upon  this  bark  lice 
was  determined  by  microscopic  examination,  the  sign  of  death  relied 
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upon  being  the  cessation  of  the  heart's  action.  As  the  young  were 
transparent  when  viewed  by  transmitted  light,  the  motion  of  the 
heart  of  hying  specimens  was  easily  detected. 

Whale  Oil  Soap. 

From  the  19th  to  the  22d  several  experiments  were  tried  by  dip- 
ping the  leaves  in  a  solution  of  whale  oil  soap,  or  brushing  their 
surfaces  with  it,  but  as  the  strength  of  the  solution  was  not  noted 
in  these  preliminary  trials,  I  need  oiily  say  that  they  were  in  all 
cases  effectual. 

Experiment  10. — On  the  23d  a  branch  of  a  tree  infested  with 
bark  lice  was  dipped  in  a  suds  of  whale  oil  soap  containing  a  pound 
to  a  gallon  of  water,  and  on  the  morning  of  the  following  day  the 
lice  were  all  dead.  Two  days  later,  however,  the  leaves  dipped  in 
this  solution  showed  signs  of  injury,  the  margins  of  most  of  them  hav- 
ing blackened  and  dried  up.  Naturally  the  younger  leaves  at  the« 
tip  of  the  branch  were  most  severely  injured,  some  having  been 
almost  wholly  destroyed.  On  the  29th,  nearly  all  the  leaves  had 
fallen  off  this  branch. 

Experiment  11.— «0n  the  25th  July,  leaves  were  dipped  in  a  solu- 
tion containing  a  quarter  of  a  pound  of  whale  oil  soap  to  the  gal- 
lon, and  on  the  26th  the  bark  lice  were  mostly  dead,  only  a  small 
percentage  showing  a  feeble  movement  of  the  heart. 

Experiment  12. — The  above  experiment  was  varied  by  using  a  so- 
lution double  the  strength  just  mentioned.  On  the  following  day 
all  the  specimens  examined  were  dead. 

Experiment  13. — On  the  28th,  experiment  12  was  repeated  with 
identical  results,  all  the  bark  lice  being  dead  two  days  later. 

Experiment  14. — This  was  a  repetition  of  experiment  11.  The 
twigs  were  not  examined,  however,  until  five  days  afterwards.  At 
this  time,  at  least  seventy-five  per  cent,  of  the  bark  lice  upon  the 
leaves  were  dead  and  many  which  were  not  killed  seemed  to  have 
been  driven  from  the  leaves  as  if  the  soap  suds  were  obnoxious  to 
tbem.  This  was  shown  by  their  having  fixed  themselves  upon  the 
petioles  and  twigs,  a  fact  not  elsewhere  observed  so  early  in  the 
season.  The  leaves  were  again  very  slightly  injured  at  their  mar- 
gins, and  a  few,  perhaps,  eventually  fell  before  their  time. 

Experiment  15. — A  repetition  of  experiment  12.  Five  days  after 
treatment  not  a  single  living  bark  louse  could  be  found  upon  a  leaf 
containing  a  hundred  or  so,  all  being  brown  and  loosened,  so  that 
a  touch  dislodged  them.  The  leaves,  however,  were  slightly  black- 
ened at  the  margins,  and  some  were  doubtless  injured  enough  to 
cause  them  to  fall. 

The  experiments  with  whale  oil  soap  were,  consequently,  less 
satisfactory  than  those  with  the  kerosene  emulsion,  an  application 
of  the  suds,  strong  enough  to  effect  the  purpose,  being  very  likely 
to  injure  the  leaves  at  least  as  much  as  the  bark  lice  would  have 
done. 
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Laundry  Soap. 

Experiment  16. — Three  applications  of  strong  solntione  of  laundry 
soap  were  made  with  a  brush  to  infested  leaves,  from  the  19th  to 
the  22d  July,  with  the  effect  to  destroy  all  the  bark  lice,  occa- 
sionally, however,  with  trifling  damage  to  the  leaves.  The  effect  of 
these  applications  apparently  differed  but  little  from  those  of  the 
whale  oil  soap. 

Pyrethrum. 

Experiment  17. — Although  expecting  nothing  from  the  ap^hcation 
of  pyrethrum,  we  made  a  few  experiments  with  it,  commencing  July 
19.  As  they  were  all  entirely  inefficient,  the  results  need  not  be 
^ven  further  than  to  say  that  the  fresh  pyrethrum  powder  suspended 
m  water  in  quantities  varying  from  a  tablespoonful  to  the  gallon  up 
to  an  excessive  proportion  was  applied  by  brushing  and  dipping, 
without  any  effect  whatever.  Pure  pyrethrum  was  also  dusted  upon 
the  leaves  without  result. 

Carbolic  Acid. 

Experiment  18. — July  19,  leaves  infested  with  the  young  bark  lice 
were  thoroughly  wetted  with   carbolized  water  (a  teaspoonful  of  the 

Sure  liquid  acid  to  the  gallon)  and  examined  five  hours  later.    The 
ark  lice  were  all  alive.     This  experiment  was  twice  repeated,  both 
in  the  laboratory  and  the  field,  with  only  negative  results. 

A  few  additional  experiments  were  made  with  tobacco  water  (one- 
half  pound  tobacco  to  a  gallon  of  water) ;  with  hellebore  (one  ounce 
to  the  gallon) ;  and  with  a  weak  solution  of  caustic  soda, — in  all 
cases  without  any  favorable  result,  every  individual  being  apparently 
alive  in  from  one  to  three  days  after  treatment. 

As  a  general  result  of  the  above  series  of  experiments  we  may 
say  that  a  kerosene  emulsion  diluted  with  soap  suds  to  a  strength 
of  from  two  and  a  half  to  five  per  cent.,  was  found  effective  during 
the  month  of  July  and  did  not  injure  the  leaves.  This  was  the 
only  substance  experimented  with  which  gave  any  promise  of  use- 
fulness, with  the  exception  of  the  whale  oil  and  soaps,  which  were  sub- 
ject to  the  drawback  already  mentioned ;  that  is  the  liability  t6  injure 
the  leaves  if  used  in  a  solution  strong  enough  to  destroy  the  bark 
lice.  Possibly  if  it  were  washed  off  shortly  after  application,  as 
recommended  by  Dr.  Lintner,  the  injurious  result  might  be  pre- 
vented, but  this  would  too  greatly  increase  the  trouble  and  expense 
of  the  application. 

r 

Washing  off  the  Females  and  Egg  Masses  ivith  Water, 

From  correspondents  in  Northern  Illinois,  I  learned  that  late  in 
June,  the  practice  became  somewhat  general  of  washing  off  the  egg 
masses  and  the  outworn  bodies  of  the  females  with  jets  of  water 
from  the  hydrants,  throwing  the  water  into  the  tree  by  means  of  a 
hose,  but  I  have  not  yet  been  able  to  learn  with  what  result. 
This  method   was,    apparently,  usually  applied  under  the  mistaken 
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notion  that  the  principal  injury  to  the  trees  was  done  by  these  last 
year's  females,  and  that  if  they  were  removed  the  damage  would  be 
arrested.  The  real  injery,  I  need  not  say,  is  done  later  in  the  sea- 
son by  the  young  hatching  from  the  egg  masses  which  make  these 
females  so  conspicuous  in  spring  and  early  summer.  It  is  possible, 
however,  that  the  method  is  a  valuable  one,  as  the  washing  away 
of  the  eggs  before  hatching,  may  not  improbably  result  in  the  des- 
traction  of  many  of  them.  The  young  which  hatch  upon  the 
ground  would  doubtless,  most  of  them,  make  their  way  back  to  the 
tree,  but  if  the  rubbish  beneath  the  tree  were  raked  and  burned 
after  the  egg  masses  had  been  dislodged  by  the  water,  the  multi- 
plication of  the  pest  might  probably  be  kept  below  the  limit  of  in- 
jury, 

[Since  the  above  was  written,  I  have  received  from  Mr.  S.  M. 
Dunning,  of  Chicago,  who  thoroughly  tried  the  hydrant  method  last 
June,  twigs  of  a  maple  tree  from  which  the  egg  masses  had  been 
carefully  and  completely  washed  off.  The  under  sides  of  these  twigs 
were  well  covered,  in  March,  1885,  with  half  grown  females, — scarcely, 
if  at  all,  less  abundantly  so  than  was  to  have  been  expected  if  no 
treatment  bad  been  applied.  The  nearest  other  maples  were  across 
a  dusty  city  street,  and  it  is  scarcely  likely  that  the  young  were 
conveyed  so  far.  A  box  elder  in  the  same  lot,  which  was  also  at- 
tacked by  the  bark  lice,  but  not  treated,  may  have  divided  its  par- 
asites with  the  maple;  but,  curiously,  this  tree  had  this  spring 
fewer  lice  than  the  maple  above  mentioned.  It  is,  therefore,  im- 
probable that  the  mere  dislodgement  of  the  egg  masses  with  the 
water  jet  had  any  real  effect  on  the  numbers  of  the  young  lice.  In- 
deed, it  may  have  easily  done  more  harm  than  good  by  destroying 
within  the  egg  masses  the  larvae  of  the  Coccinellidse  to  whose  mul- 
tiplication we  have  to  look  for  the  principal  check  on  the  increase 
of  the  next  brood.  This  is,  perhaps,  the  explanation  of  the  inferidr 
abundance  of  bark  lice  upon  the  box  elder,  as  just  mentioned.  De- 
struction of  the  egg  masses  by  burning,  after  dislodging  them  with 
water,  seems  to  be  necessary  to  any  promise  of  success  by  this 
method.  Further  experiment  is  needed,  however,  and  will  be  under- 
taken the  coming  season.] 

2.    The  Oblique-Banded  Leaf  Boller. 

{Oa<:cecia  rosaceana,   Harris.) 

This  nearly  omnivorous  species,  (not  hitherto  reported,  however, 
from  the  maple),  was  by  us  found  rolling  the  leaves  of  Acer  dasy- 
carjmm  in  May,  pupfle  and  larvae  collected  on  the  20th  of  that  month 
emerging  from  July  9  to  13. 

3.    Fandemis  lamprosana,   Bobs. 
Order  Lepidoptera.    Family  ToRTRiciDiE. 

(Plate  XI.    Fig.  3.) 

Among  the  leaf  rollers  upon  the  maple,  collected  May  10,  was  one 
of  which  we  kept  no  description,  which  resulted  in  an  imago  of 
Pandemis  lamprosana. 
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4.    Aleurodes  aceris,   n.  s. 

Order  Hemiptera.     Family  Aleurodid^. 

(Plate  XI.  Figs.  4  and  5.) 

I  have  noticed,  for  several  years,  a  peculiar  bark  louse  upon  the 
leaves  of  the  maple,  but  have  not  bred  it  until  the  present  year. 
The  fully  developed  pupal  scale  is  oval  in  general  outline,  somewhat 
lyrate,  broadest  posteriorly,  contracted  in  front  of  the  middle. 
Margins  entire,  surface  densely  granulated.  The  color  is  choco- 
late, mottled  with  white,  the  white  varying  in  amount  and  tending 
to  form  three  transverse  bands.  The  central  segmented  area  is 
usually  irregularly  ipottled  with  white,  and  a  quadrate  patch,  in- 
cluding the  vent,  is  almost  always  brown ;  but,  otherwise,  the  color 
may  vary  from  nearly  uniform  brown  to  almost  white.  Outline 
sometimes  slightly  ema^'ginate  posteriorly.  Length,  .095  of  an  inch ; 
greatest  width,  .045;  width  at  anterior  fourth,  .0^6. 

The  imago  is  pale  yellow  throughout;  legs  and  abdonien  paler; 
wings  milky  white ;  rostrum  black  at  the  extreme  tip ;  veins  yellow- 
ish; first  joint  of  the  antennae  scarcely  longer  than  wide,  the  re- 
maining joints  filiform,  the  second  nearly  as  long  as  the  four  fol- 
lowing and  about  four  times  as  long  as  the  first,  the  fourth  longer 
than  the  third,  the  third  and    fifth  about  equal,  the  sixth  fusiform. 

At  Tamaroa,  in  Southern  Illinois,  soft  maple  trees  were  found 
badly  infested  by  this  bark  louse,  but  elsewhere  it  has  occurred  in 
only  trivial  numbers.  There  are  apparently  two  broods  of  this  species 
in  a  year,  scales  collected  in  August,  1883,  emerging  April  10  to 
24,  1884,  and  others,  collected  during  the  present  summer,  emerg- 
ing August  4.  From  these  larvae  several  hymenopterous  parasites 
belonging  to  the  genus  Elaptus  escaped  September  6,  the  species  of 
which  is  apparently  new. 

Elaptua  aleurodis,  n.  s.  Plate  XI.  Fig.  6.  Female.  Length  .03  of  an 
that  of  inch ;  the  head  .005  inch ;  front  wings  .032  of  an  inch  long  and 
.001  inch  wide ;  posterior  wings  .0032  inch  wide  at  the  widest  point ;  an- 
tennae as  long  as  the  head  and  whole  body ;  scape  stout,  arcuate,  rising 
to  the  top  of  the  head,  about  as  long  as  the  three  following  joints, 
nearly  smooth,  as  is  also  the  second  joint ;  remaining, joints  densely 
pilose;  the  club  not  jointed,  as  long  as  the  three  joints  preceding; 
.first  joint  obconic,  second  about  the  same  length  but  narrower. 
Color  black,  surface  shining,  abdomen  alutaceous,  head  and  thorax 
punctured,  antennae  yellow,  legs  entirely  yellow,  femora  and  tibiae 
of  the  middle  and  posterior  legs  black,  their  tarsi  yellow. 

Described  from  three  specimens  bred  from  Aleurodes  aceris. 

5.    Lygus  invittbs,  Say. 
Order  Hemiptera.    Family  Capsid^. 

(Plate  XII.  Fiff.  1.) 

Brief  mention  may  properly  here  be  made  of  a  species  whose  in- 
juries to  vegetation  have  not  hitherto  been  serious,  as  far  as  known. 
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bat  which  deserves  attention  as  the  near  relative  of  one  of  the  most 
injurious  horticultural  species  (the  tarnished  plant  bug),  and  also 
because,  from  its  own  abundance  and  habits,  it  may  well  become 
the  author  of  serious  mischief. 

Although  not  agreeing  precisely  with  any  descriptions  of  Capsidse 
accessible  to  me,  I  have  little  doubt,  after  careful  study  of  about 
fortv  specimens  collected  in  June,  that  the  species  is  that  described 
l»y  Say  as  Capsus  invUiis,  It  differs  materially  from  Say's  original 
descriptions,  but  corresponds  closely  in  most  particulars  with  the 
description  of  a  type  specimen  of  Say*s,  published  by  Uhler  in  his 
notes  on  the  Heteroptera  in  the  collection  of  Dr.  Harris,*  varying 
from  that  only  in  some  color  characters  of  little  moment  in  so  vari- 
able a  genus. 

DESCRIPTION. 

The  following  description  is  condensed  from  that  of  Uhler,  modi- 
tied  with  respect  to  color  to  conform  to  our  own  specimens. 

General  color  pale  obscure  yellow,  varying  to  yellowish  green. 
Antennae  and  transverse  carina  at  base  of  head  very  slender,  the 
former  nearly  as  long  as  the  hemelytra.  Surface  of  head  polished, 
impunctured,  clothed  with  short  hairs.  Tylus  slender,  short.  Eyes 
large,  prominent.  Pronotum  smooth,  very  convex,  sparingly  hairy, 
finely,  densely  and  mostly  confluently  punctured,  the  punctures 
forming  obscure  transverse  rugosities.  The  head  and  fore  part  of 
the  thorax  are  slightly  darker  yellow,  the  antennas  are  sometimes 
pale  throughout,  sometimes  embrowned  at  tip  and  also  at  tip  of 
second  joint.  A  broad  band  on  the  pronotum,  a  little  within  the 
margin,  extends  backwards  along  the  inner  edge  of  the  clavus,  is 
continued  as  a  dusky  shade  through  the  middle  of  the  membrane, 
deepest  along  the  inner  edge  of  the  inner  cell,  and  extends  distally 
into  an  indefinite  dusky  shade.  This  line  is  intersected  at  the  tip 
of  the  corium  by  a  transverpe  band  of  the  same  color  extending  to 
the  edge  of  the  hemelytra.  When  the  wings  are  closed,  these  marks 
give  the  appearance  of  a  median  black  stripe  crossed  at  the  tip  of 
the  corium  by  a  black  band,  and  forking  at  the  scutellum.  In  the 
darker  colored  specimens  the  pronotal  bands  are  frequently  con- 
nected by  a  basal  shade.  The  posterior  half  of  the  larger  cell  of 
the  membrane  is  usually  white.  In  many  yellowish  specimens  the 
cuneus  alone  is  green.  The  posterior  thighs  are  commonly  infuscate 
on  the  distal  half,  and  the  anterior  tibiee  are  often  brown  at  tip. 
Length  to  tip  of  hemelytra  6  mm.    flumeral  breadth  1.66  mm. 

On  the  12th  May  the  younger  leaves  of  manv  of  the  common  soft 
maples  {Acer  dasycarpum)  near  Normal,  were  observed  to  be  curled, 
and  specked  with  numerous  semi-transparent  spots,  evidently  the 
work  of  the  larvae  of  this  capsid,  found  abundantly  upon  the  affected 
leaves.  On  the  80th  May,  specimens  collected  were  all  of  the  second 
and  third  stages.  On  the  1st  June,  the  first  imagos  were  ^een 
in  the  breeding  cages  and  on  the  trees.  By  the  5th  of  that  month 
nearly  all  the  specimens  collected  had  transformed  to  the  imago,  and 
the  experiment  was  not  carried  farther. 

*  Proceedinffsof  the  Boston  Societjr  of  Natural  History.  Vol.  XIX,  p.  407. 
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ARTICLE  VII.    INSECTS  INJURIOUS  TO  THE  ELM. 

1.    The  Elm  Borer,  {Saperda  tridentata,  Oliv.) 

Order  Goleoptera.    Family  Cerambycidje. 

(Plate  XII.   Fiff2.) 

For  several  years  past  my  attention  has  been  attracted  by  the 
gradual  decay  and  death  of  the  rows  of  white  elms  {Ulmus  anierkana] 
in  the  towns  of  Normal,  Bloomington,  and  Champaign.  The  difficulty 
with  the  trees  commonly  commences,  to  declare  itself  from  the  mid- 
dle of  summer  to  autumn,  when  the  leaves,  first  upon  the  terminal 
twigs  and  then  upon  the  larger  branches,  are  seen  to  stop  their 
growth,  change  their  color,  and  ultimately  to  fall.  This  loss  is  nat- 
urally followed  speedily  by  the  death  of  the  brancheb  themselves, 
as  is  clearly  evident  the  following  spring,  when  these  remain  black 
and  lifeless  while  the  rest  of  the  tree  is  putting  on  its  foliage. 
Usually  the  higher  branches  of  the  tree  are  those  first  aifected,  bat 
the  whole  top  soon  seems  to  blight,  and  in  a  year  or  two  the  tree 
perishes  utterly.  This  difficulty,  commencing  here  and  there,  extends 
slowly  from  tree  to  tree  along  the  rows,  finally  inevitably  destroying 
every  tree  of  this  species  in  the  immediate  vicinity. 

In  the  autumn  of  1883,  I  directed  an  assistant,  Mr.  Webster,  to 
dig  up  a  tree  which  had  nearly  died  in  this  manner  during  the 
summer,  and  to  carefully  examine  the  larger  roots,  the  trunk,  and 
all  the  branches,  with  a  view  to  ascertaining,  if  practicable,  the 
cause  of  the  difficulty.  The  roots  were  found  unaffected,  but  on 
peeling  the  bark  from  the  trunk,  about  half-grown  larvae  of  Saperda 
tridentata  appeared  in  considerable  numbers  in  the  still  living  parts 
of  the  wood,  and  those  of  MagdcUis  armicollis  (Plate  XL  Fig.  3) 
were  abundant  where  the  bark  and  wood  were  already  dead.  The 
manner  in  which  the  bark  had  been  mined  and  burrowed  by  the 
Saperdas,  gave  sufficient  evidence  of  the  cause  of  the  death  of  the 
tree,  the  borers  having  again  and  again  completely  girdled  the  trunk. 

Both  the  trunk  and  branches  of  this  tree  were  cut  up  in  lengths 
and  boxed  for  the  purpose  of  determining  the  details  of  the  life 
history  of  the  species.  The  specimens  were  boxed  Aug.  8,  the 
cracks  of  the  boxes  being  closed  by  pasting  over  them  strips  of 
paper,  and  each  having  left  a  glass  covered  opening  in  the  top,  to 
which  it  was  assumed  that  the  insects  emerging  would  be  attracted. 
Later,  this  cover  was  removed,  and  a  glass  jar  was  inverted  over 
the  opening. 
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Nothing  emerged  until  the  following  spring,  except  a  single  para- 
site taken  September  14.  On  the  9th  April,  living  larvae  of  Saperda 
were  found  still  v^ithin  the  wood,  but  no  imagos  had  appeared  in 
the  boxes,  neither  were  any  pupae  discovered.  On  the  17th  of  that 
month,  both  larvae  and  pupae  were  detected,  and  on  the  2d  of  May, 
the  first  imagos  appeared,  three  in  number.  On  the  third  another 
imago  emerged,  on  the  5th  five  more,  on  the  7th  eighteen,  on  the 
8tb  eleven,  and  on  the  12th  twenty-three,  this  being  the  largest 
number  taken  from  the  boxes  at  once.  Beetles  continued,  however, 
to  emerge  at  frequent  intervals  until  the  22d  June,  at  which  time 
the  last  appearea,  one  hundred  and  eighteen  in  all,  having  been 
taken  alive.  On  the  15th  September,  the  boxes  were  opened  finally, 
thoroughly  searched,  and  fifty-three  more  dead  Saperdas  were  found. 
The  boxes  in  which  these  specimens  transformed,  had  been  kept 
under  cover,  but  at  the  natural  temperature  of  the  air. 

Although  the  elm  borer  has  evidently  been  for  several  years  both 
numerous  and  increasing  in  the  neighborhood  where  this  tree  was  de- 
stroyed, the  amount  of  parasitism  developed  by  the  experiments 
was  quite  insignificant,  only  eight  parasitic  insects,  belonging  to 
three  species,  appearing  in  the  boxes  as  against  the  one  hundred 
and  seventy-one  examples  of  the  adult  borer;  and,  indeed,  as  the 
same  pieces  of  wood  contained  a  great  host  of  the  larvae  of  Magdalis 
armicollis,  from  which  multitudes  of  imagos  of  this  species  emerged 
during  this  spring,  it  is  impossible  to  say  that  some  or  most  of  this 
small  number  of  parasites  may  not  have  escaped  from  the  latter 
species. 

Since  the  time  of  Harris,  the  elm  tree  borer  has  been  well  known 
as  a  destructive  enemy  of  this  most  magnificent  and  beautiful  of 
the  shade  trees  of  our  towns  and  cities.  It  seems  first  to  have  at- 
tracted attention  as  an  enemy  of  the  elm  in  Boston,  in  1847,  at 
which  time  the  trees  on  the  Boston  common  were  found  by  Harris 
to  have  suffered  terribly  from  the  ravages  of  this  insect.  ** Several 
of  them,"  he  says,  **had  already  been  cut  down,  as  past  recovery; 
others  were  in  a  dying  state,  and  nearly  all  of  them  were  more  or 
less  affected  with  disease  or  premature  decay.  Their  bark  was  per- 
forated, to  the  height  of  thirty  feet  from  the  ground,  with  numerous 
holes,  through  which  insects  had  escaped;  and  large  pieces  had 
become  so  loose,  by  the  undermining  of  the  grubs,  as  to  yield  to 
slight  efforts,  and  come  *off  in  flakes.  The  inner  bark  was  filled 
with  the  burrows  of  the  grubs,  great  numbers  of  which,  in  various 
stages  of  growth,  together  with  some  in  the  pupa  state,  were  found 
therein ;  and  even  the  surface  of  the  wood,  in  many  cases,  was  fur- 
rowed with  their  irregular  tracks.  Very  rarely  did  they  seem  to 
have  penetrated  very  far  into  the  wood  itself;  but  their  operations 
were  mostly  confined  to  the  inner  layers  of  the  bark,  which  thereby 
became  loosened  from  the  wood  beneath." 

The  borers,  (the  larvae  of  the  beetles)  are  similar  in  form  and 
general  appearance  to  the  notorious  round-headed  borer  of  the 
apple,  belonging,  indeed,  to  the  same  genus.  They  rarely  exceed 
three-fourths  of  an  inch  in  length,  are  destitute  of  feet,  and  have 
the  usual  enlargement  of  the  first  segment  of  the  body  immediately 
behind  the  head.  The  body  is  white,  subcylindrical,  a  little  flat- 
tened, with  the  lateral  fold  of  the  body  rather  prominent;  end  of 
-"8 
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the  body  flattened,  obtuse,  and  nearly  as  wide  at  the  end  as  at  the 
first  abdominal  ring.  The  head  is  one-half  as  wide  as  the  pro- 
thoracic  ring,  being  rather  large.  The  prothoriacie  segment,  or  that 
next  to  the  bead,  is  transversely  oblong,  being  about  twice  as  broad 
as  long;  there  is  a  pale  dorsal  corneous  transversely  oblong  shield, 
being  about  two-thirds  as  long  as  wide,  and  nearly  as  long  as 
the  four  succeeding  segments;  this  plate  is  smooth,  except  on  the 
posterior  half,  which  is  rough,  with  the  front  edge  irregular  and 
not  extending  far  down  the  sides.  Fine  hairs  arise  from  the  front 
edge  and  side  of  the  plate,  and  similar  hairs  are  scattered  over  the 
body  and  especially  around  the  end.  On  the  upper  side  of  each 
segment  is  a  transversely  oblong  ovate  roughened  area  with  the 
front  edge  slightly  convex,  and  behind  slightly  arcuate.  On  the 
under  side  of  each  segment  are  similar  rough  homy  plates,  but 
arcuate  in  front,  with  the  hinder  edge  straight. 

The  beetle  resulting  from  this  larva  is  of  a  dark  brown  color,  with 
a  tint  of  gray,  owing  to  a  thin  coating  of  very  short  down.  It  ie 
ornamented  with  a  curved  line  behind  the  eyes,  two  stripes  on  the 
thorax,  and  a  three-toothed  or  'three-branched  stripe  on  the  outer 
edge  of  each  wing-cover  of  a  rusty  red  color.  There  are  also  six 
black  dots  on  the  thorax,  two  above,  and  two  on  the  sides;  and 
each  of  the  angles  between  the  branches  and  the  lateral  stripes  of 
the  wing-covers  is  marked  with  a  blackish  spot.  The  two  hinder 
branches  are  oblique,  and  extend  nearly  or  quite  to  the  suture ;  the 
anterior  branch  is  short  and  hooked.  Its  average  length  is  about 
half  an  inch ;  but  it  varies  from  four  to  six-tenths  of  an  inch.  The 
males  are  smaller  than  the  females,  but  have  longer  antennae. 

From  the  present  appearance  of  the  elms  throughout  the  towns 
of  Central  Illinois  where  I  have  had  an  opportunity  to  examine 
their  condition,  and  from  the  rapid  progress  which  this  pest  has  made 
among  them  during  the  last  two  or  three  years,  it  seems  extremely 
likely  that  it  will  totally  exterminate  the  trees  unless  it  be  promptly 
arrested  by  general  action.  The  only  remedy  available  is  unques- 
tionably the  destruction  of  afifected  trees  in  autumn  and  winter  be- 
fore the  beetles  have  a  chance  to  emerge  from  the  trunks.  In  towns 
this  measure  should  usually  be  taken  by  the  authorities,  since  indi- 
vidual action  could  not  be  depended  on  to  more  than  palliate  the 
difficulty.  If  every  elm  which  is  in  the  unhealthy  condition  above 
described,  and  which,  upon  examination,  is  found  to  harbor  these 
borers  beneath  the  bark,  were  cut  down  in  autumn  and  burned  be- 
fore spring,  the  multiplication  of  the  borer  might  be  effectually 
checked ;  but  if  the  destruction  of  the  trees  be  postponed  until  as 
late  as  May,  a  part  of  all  of  the  beetles  maturing  each  year  would 
escape  to  carry  the  mischief  elsewhere. 

2.    The  Elm  Plant  Louse. 

(Schizoneura  rileyi,  Thos.) 

Order  Hemiptera.    Family  Aphididjb. 

Finding  an  elm  at  Normal  seriously  infested  by  this  louse,  and 
apparently  upon  the  point  of  death  from  the  effects  upon  its  foliage, 
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I  tried  the  experiment  of  applying  pyrethrum  for  the  destraction  of 
the  insect.  A  large  branch  was  dusted  with  a  mixture  of  one  part 
of  pyrethrum  to  ten  of  flour,  at  9:30  a.  m.,  July  4,  and  soon  after 
the  lice  began  falling  from  the  twigs.  At  6  p.  m.  only  a  few  re- 
mained, and  by  8  a.  m.  of  the  second  day  thereafter  all  had  fallen 
off  and  were  lying  dead  upon  the  table.  Spraying  the  foliage  of 
these  trees  with  water  in  which  pyrethrum  was  suspended  in  the 
proportion  of  about  a  tablespoonful  to  a  gallon  of  water  would,  con- 
sequently, in  all  probability,  destroy  the  lice,  or  at  least  so  effectu- 
ally check  their  multiplication  as  to  prevent  injury  to  the  trees. 

8.     An  Elm  Bark  Louse. 
{Lecanium,  sp.) 

Order  Hemiptera..    Family  Cocgidje. 

On  the  twigs  of  the  white  elm,  at  Normal,  we  found,  this  last  season, 
a  large  brown  bark  louse  very  similar  in  size,  shape  and  general 
appearance  to  the  maple  Pulvinaria  previous  to  the  appearance  of 
the  cottony  egg  mass  beneath  the  body  of  the  female,  but*  differing 
especially  in  the  fact  that  the  eggs  were  not  enclosed  in  the  waxy 
filamentous  masses  or  nests  characteristic  of  Pulvinaria. 

As  we  obtained  only  the  adult  female,  we  had  not  the  material 
for  determining  or  describing  the  species.  The  matured  scales  are 
nearly  circular,  5  mm.  in  diameter,  vaulted,  emarginate  before  and 
behind,  the  upper  surface  more  or  less  shining,  dark  brown,  irregu- 
larly pitted  on  the  central  area,  (where,  however,  it  is  nearly  smooth), 
and  deeply  and  irregularly  punctured  on  the  sides,— below  the  punc- 
tures irregularly  rugose.  The  eggs  are  oval,  .099  mm.  in  length  by 
.048  mm.  in  transverse  diameter.  Beneath  females  obtained  July 
%  were  eggs  in  various  stages  of  development,  young  which  had  just 
hatched,  and  those  which  had  just  passed  the  first  moult. 

4.    The  Thbee-Banded  Leaf  Hopper. 
{Typhlocyba  tricincta,  Fitch.) 

Order  Hemiptera.     Family  Goocibjb. 

About  the  middle  of  June,  this  pale  yellow  leaf  hopper,  distin- 
guished by  two  transverse  dusky  bands,  (one  across  the  middle 
and  one  at  the  tips  of  the  wing  covers),  and  a  dusky  cloud  upon 
the  scutellum,  was  abundant  enough  upon  the  leaves  of  the 
^hite  elm,  at  Normal,  to  do  considerable  damage.  This  species,  de- 
scribed by  Fitch  in  his  Third  Report  as  State  Entomologist  of  New 
ifork,  (p.  74),  was  originally  found  by  him,  in  abundance,  on  rasp- 
>erry  and  currant  bushes,  and  on  grape  vines. 
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ARTICLE  VIII.— BRIEP  MISCELLANEOUS  NOTES. 

1.    Black  Locust. 
{Nematus  robinice,  n.  S.) 

(Plate  XU.  Fiff.5.) 

From  a  number  of  saw  fly  larvsB  found  infesting  the  black  locust 
(Robinia  pseudacacia)  at  Normal,  we  bred  during  the  latter  part  of 
July  a  small  saw  fly  related  to  Nematus  bivittatus  and  aureopectuSy 
but  apparently  undescribed. 

Body  stout,  pal6  brownish  yellow;  mesothorax  with  a  black  vitta 
upon  each  side ;  metathorax  with  a  transverse  black  band  continuonB 
with  the  posterior  extremities  of  the  mesothoracic  stripes;  tergum 
blackish  with  the  sides  and  posterior  margins  of  the  segments  of 
the  general  color;  prothorax  between  the  ends  of  the  mesothoracic 
stripes  a  little  darker  brown;  head  slightly  darker  than  the  body, 
with  a  quadrate  black  spot  upon  the  occiput,  extending  forward  to 
include  the  ocelli.  This  area  is  slightly  shining,  but  the  adjacent 
surfaces  of  the  head  are  dull,  punctured,  and  rather  densely  pubes- 
cent. Antennae  longer  than  the  head  and  body,  third  and  fourth 
joints  equal ;  clypeus  emarginate  in  front.  The  under  parts  and  legs 
are  uniform  pale  yellow  brown,  except  the  tibiae  and  tarsi  of  the 
posterior  pair  which  are  dusky,  and  the  genital  valves  of  the 
female,  which  are  black.  Wings  hyaline,  veins  fuscous,  costa  and 
stigmata  yellowish,  second  submarginal  cell  slightly  angled  at  the 
recurrent  nervules,  of  which  there  are  two  about  equally  removed 
from- the  two  extremities  of  the  cell.  First  submarginal  auadrate, 
distinct ;  posterior  margin  of  wing  behind  the  lanceolate  cell  slightly 
tinged  with  yellowish. 

Length  of  body  4  mm.  j  expanse  10  mm. 

Described  from  a  single  female. 

The  larva  from  which  this  specimen  was  bred  entered  the  ground 
July  8,  the  imago  emerging  on  the  26th. 

2.  Onion. — At  Champaign,  July,  1888,  my  attention  was  called 
by  Prof.  Burrill,  to  some  hairy  larvae  that  were  destroying  onions  in 
his  gardens,  as  far  as  their  numbers  enabled  them.  Although  this 
seemed  to  be  the  larva  of  SpUosoma  vir^inica,  Fab.,  its  colors  were 
somewhat  unusual,  and  we  bred  it  for  identification;  but  the 
imagos  proved  to  be  unquestionably  that  species. 
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8.  Eoo  Plant. — At  Godfrey,  September  25,  the  leaves  of  egg 
plants  were  found  badly  riddled  by  a  small  flea  beetle,  Crepidodera 
eucumeris,  Harris. 

4.  Labch. — In  June,  the  foliage  of  the  larches  in  the  grounds  of 
the  University  at  Normal,  were  seriously  affected  by  the  red  spider 
(Tetranychus  telarius,  L.,)  some  of  the  trees  seeming  likely  to  die. 
On  one  of  those  worst  infested  we  tried  the  effect  of  spraying  with 
a  kerosene  emulsion  made  with  soap,  and  diluted  to  contam  two 
and  a  half  per  cent,  of  kerosene.  The  insects  were  greatly  reduced 
in  number  by  a  single  application,  but  not  all  killed.  The  trees  soon 
revived  appreciably  as  compared  with  those  not  treated. 

5.  Willow. — ^The  leaves  of  the  willow  at  Normal  were  generally 
infested  both  in  1883  and  1884,  by  the  larvae  of  Apatela  oblinita, 
those  collected  July  6  pupating  on  the  11th  and  emerging  on  the 
23th. 

Orgyia  leucostigma,  Smith,  was  rather  abundant  on  the  willow  in 
the  University  grounds  at  Normal. 

LarvsB  of  .Plagiodera  lapponica,  L.,  taken  on  the  willow  at  Nbrmal, 
June  24,  commenced  to  pupate  July  1,  and  to  emerge  on  the  8d, 
the  last  of  about  sixty  appearing  on  the  8th. 

The  adult,  Crepidodera  Jielxines,  L.,  was  found  repeatedly  through- 
out May  in  Central  and  Southeastern  Illinois,  devouring  the  leaves 
of  willows,  and  scarcely  less  commonly  upon  the  Lombardy  poplar 
and  the  balm  of  Gilead,  doing  decided  injury  to  young  trees  in  the 
nurseries. 

6.  Gherbt. — From  my  friend,  Dr.  E.  R.  Boardman,  of  Elmira, 
Stark  county,  I  learned  on  the  9th  June  that  the  common  willow 
8lug  {Nematm  ventralisy  Say)  had  almost  completely  defoliated  a  fine 
tree  of  wild  cherry  on  his  grounds.  The  species  has  long  been 
known  as  an  enemy  of  the  willow,  but  has  not  been  heretofore  re- 
ported as  injurious  to  any  fruit  tree. 

Daring  this  month  of  June  the  cherry  slug  {Selandria  cerasi,  Peck) 
vas  especially  abundant,  completely  whitening  the  leaves  of  many 
trees,  and  doubtless  killing  some.  The  efficacy  of  hellebore  for  the 
destruction  of  this  insect  is  well  known,  but  as  the  use  of  so  poi- 
sonous a  substance  is  often  unadvisable,  we  experimented  somewhat 
carefully  with  two  other  insecticides — the  kerosene  emulsion  and 
pyrethrum,  a  five  per  cent,  dilution  of  the  former,  containing  two 
and  a  half  per  cent,  of  kerosene,  and  one  ounce  to  a  gallon  of  the 
latter.  We  found  these  in  both  cases  entirely  effective,  only  a  small 
percentage  of  the  larvae  treated  escaping. 

7.  Currant  and  Goosbbbrby. — The  green  apple  leaf  hopper  (Empoa 
dhomcta,  Forbes,)  was  seen  by  us  upon  the  currant  and  gooseberry 
at  Normal,  in  numbers  sufficient  to  do  serious  injury,  causing  the 
leaves  to  curl  and  shrivel. 

A  number  of  leaf  rollers  of  the  currant,  collected  at  Normal  on 
the  12th  May, — white,  smooth,  with  shining  jet  black  head,  mouth 
parts,  and  cervical  shield,  prothoracic  segment  except  the  shield 
reddish  with  two  oblong  black  tubercles  upon  the  sides  of  this  seg- 
ment, the  anterior  legs   black,  tarsi  of  the  others  dusky, — emerged 
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Plate  III. 

Fig.  A.    Side  view  of  the  female  Hessian  Fly,  greatly  enlarged. 

a,  three  joints  taken  from  the  middle  of  the  antenna  of  the 
female;  a^,  the  three  terminal  female  antennal  joints;  a^, 
the  four  basal,  and  a^^^  the  two  terminal  male  antenDal 
joints;  b,  a  maxillary  palpus;  c,  scales  from  the  body 
and  wings ;  d,  e,  side  and  vertical  view  of  the  last  joint 
of  the  fooii,  showing  the  claws  and  foot-pad  or  polviQlaB 
between  them,  and  the  scales  on  the  joint. 

Fig.  B.  Larva  magnified  with  the  ''breast-bone"  in  the  second 
ring  next  to  the  head. 

Ba,  the  breast-bone  highly  magnified ;  Bb,  head  from  beneath 
enlarged ;  Be,  larval  spiracle  and  its  tubercle  and  trachea 
leading  from  the  spiracle. 

Fig.  C.  Side  and  front  view  of  the  pupa  or  chrysalis..  The  abdomen 
of  the  side  view  is  rather  long,  as  the  insect,  when 
drawn,  was  just  emerging  from  the  semi-pupa  stage  which 
it  assumed  December  1. 

Fig.  D.    The  flaxseed,  puparium,  or  pupa  case. 

The  line  by  the  side  of  the  complete  figures  denotes   the  natural 
length  of  the  insect.    (From  10th  Beport.) 

Plate  IV. 

Fig.  1.  Parasite  of  the  Hessian  Fly,  Pteromahis  pallipes;  magnified 
eight  diameters.    (Original.)' 

Fig.  2.  Parasite  of  the  Hessian  Fly,  Pteromalus  fulvipes;  magnified 
seven  diameters.    (Original.) 

Fig.  8.  The  Wheat  Midge,  Diplosis  tntici:  a,  male ;  6,  female ;  a\ 
natural  size ;  c,  wing,  greatly  enlarged ;  d,  antennal  joints 
ot  male;  e,  do.,  of  female;/,  ovipositor;  p,  eggs,  greatly 
magnified;  h,  flower  of  wheat,  showing  larvsB  on  kernel; 
i,  larva  in  repose;  j,  do.,  crawling;  j^,  natural  size;  fc, 
enlarged  view  of  anterior  end  when  moving;  Z,  posterior 
end,  with  teeth  protruding  to  aid  in  motion.     (After  Fitcb.) 

Fig.  4.  The  Wheat  Bulb  Worm,  Meromyza  americana,  larva;  mag- 
nified sixteen  diameters.    (From  ISth  Beport.) 

Fig.  5.  Papa  enclosed  in  puparium;  magnified  thirty  diameters. 
(From  18th  Beport.) 

Fig.  6.    The  same;  ventral  view.    (From  13th  Beport.) 

Fig.  7.    Egg;  magnified  sixty  diameters.    (From  13th  Beport.) 

Fig.  8.  Imago,  or  adult  fly;  magnified  twelve  diameters.  (From 
13th  Beport. 

Plate  V. 

Fig.  1.  The  Grass  Worm,  Laphygma  frugiperda:  a,  adult  larva; 
b,  head,  front  view ;  o,  dorsal  view  of  abdominal  seg- 
ment; d,  lateral  view  of  abdominal  segment. 
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Fig.  2.    Imago  of  the  Grass  Worm :  a,  typical  form ;  b,  c,  varieties. 

Fig.  8.  Grain  Leaf  Hopper,  Cicadula  nigrifrons ;  magnified  five-and 
three-fourths  diameters;,  front  wing  and  front  view  of 
head  more  highly  magnified.    (Original.) 

Fig.  4.  Grain  Leaf  Hopper,  Cicadula  quadrUineatus;  magnified  five 
and  three-foartns  diameters;  front  wing  and  front  view 
of  head  more  highly  magnified.    (Original.) 

Fig.  5.  Sketch  of  wheat  field  infested  by  the  Grass  Worm,  show- 
ing areas  denuded. 

Plate  VL 

Fig.  1.  The  Tellow  Sorghum  Aphis,  Chaitophorus  fl-avus,  wingless 
viviparous  female ;  magnified  twenty-five  diameters.  (From 
ISth  Report.) 

Fig.  2.    Chaitophorus  Jlavus,  pupa,  dorsal  view.    (From  13th  Report.) 

Fig.  3.    The  same,  side  view.    (From  18th  Report.) 

Fig.  4.  Chaitophorns  flavm,  winged  viviparous  female;  magnified 
twenty  diameters;  a,  antenna  of  the  same  more  highly 
magnified.    (From  13th  Report.) 

Fig.  5.  Cymatophora  crepuscidaria.  (Re-drawn  by  Mrs.  Garman  from 
rackard's  Monograph.) 

Fig.  6.    Omitted. 

Fig.  7.  Glover  Mite,  Bryobia  pratensis;  magnified  twenty-one  diame- 
ters.   (Original.) 

Fig.  8.  Apple  Leaf  Roller,  Cacoecia  rosaceana;  larva,  pupa,  and 
moth. 

Fig.  9.     Tortrix  paUorana.    (Original.) 

Platb  VII. 

Fig.  1.  Strawberry  Worm,  Emphytm  Tnacxdatits:  1,  ventral  view  of 
pupa ;  2,  side  view  of  same ;  3,  enlarged  sketch  of  perfect 
fly,  the  wings  on  one  side  detached;  4,  larva  crawling, 
natural  size ;  5,  perfect  fly,  natural  size ;  6,  larva  at  rest ; 
7,  cocoon;  8,  enlarged  antenna,  showing  joints;  9,  en- 
larged egg.    (After  Riley.) 

Fig.  2.  The  Tarnished  Plant  Bug,  Lygus  lineolaris,  adult;  magni- 
fied fifteen  diameters.    (From  13th  Report.  ) 

Plate  VIIL 

Fig.  1.  The  Tarnished  Plant  Bug,  Lygus  lineolaris,  fourth  stage; 
magnified  fifteen  diameters.    (From  13th  Report.) 

Fig.  2.  The  same,  second  stage ;  magnified  fifteen  diameters.  (From 
13th  Report.) 

Fig.  8.  The  same,  first  stage;  magnified  fifteen  diameters.  (From 
18th  Report. 
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Plate  IX. 

Fig.  1.    The  Strawberry  Boot  Worm,  larva  of  Sceladonta  pubeicem. 

Fig.  2.    Pupa  of  Scelodonta  pubescene. 

Fig.  8.    Imago  of  Scelodonta  pubescens;  magnified  sixteen  diameters. 

Fig.  4.  The  Vine-Loving  Fruit  Fly,  DrosophUa  ampelaphila.  (Re- 
drawn by  Mrs.  Oarman  from  Gomstock's  Report.) 

Fig.  5.  Egg,  larva,  and  pupa  of  the  same.  (Be-drawn  by  Mrs. 
Uarman  from  Gomstock's  Report.) 

Fig.  7.  The  Blackberry  Leaf  Miner,  MetaUut  nibi;  magnified  three 
diameters.    (Original.) 

Plate  X. 

Fig.  1.    Pyrrhia  umbra.    (Oxiginal.) 

Fig.  2.  Raspberry  Plume  Moth,  Oxypt'dus  delavarictu;  magnified. 
(Original.) 

Fig.  8.    Moth  of  the  Speckled  Gutworm,  Agrotis  c-nigrum.   (Original.) 

Fig.  4.    Bistort  ypsilon.    (Original.) 

Fig.  6.  The  Apple  Leaf  Skeletonizer,  Pempelia  hammondi:  a,  larva, 
natural  size;  b,  one  of  middle  segments  of  larva,  magni- 
fied;   c,    head    and   first   three    segments,    dorsal    view; 

d,  adult  moth. 

Fig.  6.  Tellow  Jumping  Pear  Louse,  Trioza  pyri;  magnified  seven 
diameters.    (Original.) 

Fig.  7.    The  Willow  Saw  Fly,  Dolerus  arvensis.    (Original.) 

Plate  XI. 

Fig.  1.  The  Soft  Maple  Bark  Louse,  Pvlvinaria  innumerabUis^  a, 
twig  with  adult  fly  and  egg  masses;  b,  mature  female 
scale  seen  from  above;  c,  mature  female  scale  seen  from 
beneath. 

Fig.  2.  The  same  in  autumnal  condition:  a,  twig  with  half-grown 
female  scales ;  6,  autumnal  female  scales  seen  from  above ; 

e,  the  same  seen  from  beneath. 

Fig.  8.    Pandemis  lamproaana.    (Original.) 

Fig.  4.  Aleurodes  aceris,  mature  scale;  magnified  five  and  a  half 
diameters.    (Original.) 

Fig.  5.    Imago  of  the  above.    (Original.) 

•  Fig.  6.    Elaptus  alewrodis;  magnified  twenty-three  diameters.     (Origi- 
nal.) 

Plate  XII. 

Fig.  1.    L/ygus  invitus;  magnified  four  diameters.    (Original.) 

Fig.  2.    The  Elm  Borer,  Saperda  tridentata;  natural  size.    (Original.) 

Fig.  8.    Magdalis  armicoUis;  magnified.     (Original.) 
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Fig.  4.  Parasite  of  Com  Aphis,  Adialytus  maidaphidis:  a,  first, 
second,  and  third  articles  of  antenna  of  female;  b,  distal 
article  of  antenna  of  female;  c,  mandible  of  female;  d, 
maxilla  and  palpus;  «,  four  distal  articles  of  antenna  of 
male;  /,  hind  leg  of  female;  g,  valve  of  ovipositor;  h, 
fore  wing  of  female;  i,  hind  wing  of  female;  j,  abdomen 
of  female;  ft,  abdomen  of  male,  side  view;  {,  ovipositor, 
separated  from  valves;  sh,  sheath;  la,  laneelet;  m,  larva 
of  Adialytus,  taken  from  body  of  Com  Aphis  in  Decem- 
ber.   (Original.) 

Fig.  5.    Nematus  rdbinuB;  magnified  three  diameters.    (Original.) 
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ERRATA 


PsLge  3.  line  10  from  bottom,  for  Infected,  read  infested.  ^ 

Page  5.  line  6  from  bottom,  after  1883,  Insert,  at  which  time.  I 

Page  6.  line  6  from  bottom,  for  grower,  read  fields. 

Pasell.  line  8  from  bottom,  for  B.readY;   line  9  from  bottom,  for  S-shaped,  Dad 
T-shaped;  line  18  from  bottom,  for  larvae,  read  larva. 

Page  16,  line  22,  for  attack,  read  attacked. 

Page  17.  line  7,  for  secured,  read  secreted.  i 

Page  18.  line  9.  after  history,  add.  in  Papilio,  Vol.  Ill,  p.  99.  ' 

Page  22.  foot  note,  for  63.  read  67;  line  10  from  bottom,  after  nobilis,  insert  Harris:  line 
14  from  bottom,  for  Tettigonidas.  read  Jassidae. 

Page  23,  lines  21  and  27.  for  Caloptenus.  read  Pezotettlz. 

Page  24.  line  21  from  bottom,  for  the  first  when,  read  where.  i 

Page  26,  line  1.  for  Rub5«pqual.  read  f^ubequal;  line  21.  for  yiviporous.  read  viviparous; 
line  13  from  bottom,  for  differs,  read  differ. 

Page  27,  line  18  from  bottom,  for  their  stalks,  read  the  more  advanced  stalks.  i 

Page  28,  line  17.  for  evidently,  read  evident. 

Page  29,  line  12  from  bottom,  for  the  first  the,  read  they. 

Page  30.  line  3,  for  females,  read  female. 

Page  33.  line  1,  for  interior,  read  inferior. 

Page  35,  line  22.  for  pronotum.  read  pronotal  spot.  I 

Page  36.  strike  out  lines  26-28.    ' 

Page  44,  line  20,  strike  out  "Qnd  mention  is  made  of  two  others  not  fully  studied." 

Page  45,  line  17  from  bottom,  for  sutures,  read  suture. 

Page  48.  line  5  from  bottom,  for  when,  read  where. 

Page  54.  line  13  from  bottom,  for  9,  read  8. 

Page  61,  line  16  from  bottom,  for  appears,  read  appear. 

Page  66.  line  20.  for  the  second  1881.  read  1882. 

Page  68,  line  12,  for  in.  read  of. 

Page  72.  strike  out  line  7  from  bottom  (reference  to  plate);  lines  16  and  17,  strike  out 
"prologs  pale  brown,  blackish  at  base." 

Page  77.  line  8  from  bottom,  strike  out  report. 

Page  82,  line  3  from  bottom,  for  more,  read  less. 

Page  83.  line  18.  for  1-3.  read  4-5. 

Page  89,  line  12  from  bottom,  for  tubucles.  read  tubercles. 

Page  94,  line  20  from  bottom,  after  is,  insert  of. 

Page  104.  line  11  from  bottom,  strike  out  the. 

Page  105.  line  7.  for  those,  read  that;  line  10.  for  probably,  read  possibly;  line  9  from 
bottom,  for  guercitronis,  read  quercitronis. 

Page  106.  line  2  from  bottom,  for  thif>,  read  these. 

Page  108.  line  6.  for  those,  read  that;  line  14  from  bottom,  before  Boape.  read  common. 

Page  109.  line  3.  for  injery.  read  Injury.  i 

Page  110,  line  16  from  bottom,  strike  out  "that  of." 

Page  112,  line  13  from  bottom,  for  XI,  read  XII. 

Page  114,  line  7  from  bottom,  after  part,  for  of,  read  or. 

Page  117,  line  21,  after  adult,  insert  of;  line  8  from  bottom,  for  albopita,  read  albopieta. 
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INTRODUCTION. 


I         • 


The  office  of  State  Entomologist  of  Illinois  was  established  by  an 
act  of  the  Legislature,  approved  and  in  force  March  9,  1867,  by 
which  the  Governor  was  authorized  to  appoint  ''by  and  with  the 
consent  of  the  Senate  some  competent  scientific  person  as  State 
Entomologist,  who  shall  hold  the  appointment  for  two  years  and 
until  bis  successor  shall  be  appointed."  This  officer  was  required 
to  investigate  the  entomology  of  Illinois,  and  particularly  to  study 
"the  history  of  the  insects  injurious  to  the  products  of  the  horticul- 
turists and  agriculturists  of  the  State;"  and  was  directed  to  ''collect 
and  preserve  a  cabinet  of  insects  to  be  deposited  at  the  Illinois  In- 
dustrial University."  He  was  required  to  "prepare  a  report  of  his 
researches  and  discoveries  in  entomology  for  publication  by  the 
State  annually;"  and  his  salary  was  fixed  at  the  sum  of  $2000  per 
annam. 

The  first  appointee  under  this  law  was  Benjamin  Dane  Walsh,  of 
Bock  Island,  nominated  by  Governor  Oglesby,  June  11,  1867,  at  an 
extra  session  of  the  Legislature.  The  Senate,  however,  declined  to 
act  on  the  Governor's  nominations  at  this  special  session,  adopting, 
Jane  13,  a  resolution  postponing  such  action  until  the  next  regular, 
meeting  of  the  General  Assembly,  and  Mr.  Walsh's  appointment  was 
therefore  not  completed. 

He  nevertheless  entered  at  once  on  the  duties  of  the  office,  and 
prepared  a  report  for  the  year  1867  as  "Acting  State  Ento- 
mologist," which  be  submitted,  not  to  the  Governor,  but  to  the 
State  Horticultural  Society.  This  report  was  published  in  1888  as 
an  appendix  to  Volume  I  of  the  new  series  of  the  Transactions  of 
the  Society  (for  1867),  and  an  unknown  number  of  copies  were  also 
isBued  separately,  in  pamphlet  form,  with  a  slightly  different  title 
page. 

At  the  next  regular  session  of  the  Legislature,  an  act  was  passed 
"for  the  relief  of  the  State  Entomologist"  (in  force  March  i5,  1669) 
which  recosnized  Mr.  Walsh's  appointment  "and  the  faithful  dis- 
charge of  his  full  duties  from  the  date  of  his  nomination,"  directed 
"that  he  should  receive  the  compensation  provided  by  the  statute 
under  which  he  was  appointed,  as  full  compensation  for  his  services 
from  and  after  June  11,  1867,  and  until  otherwise  provided  by 
law." 

On  the  12th  November,  1869,  Mr.  Walsh  died  from  the  effects  of 
a  railway  accident,  without  presenting  any  other  report  than  that 
for  1867,  already  mentioned. 
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His  successor  was  William  LeBaron,  of  Geneva,  Kane  Co.,  ap- 
pointed April  2,  1870.  LeBaron's  First  Annual  Report,  the  second 
of  the  series,  counting  that  of  Walsh  as  the  first,  was  for  the  year 
1870,  and  was  published  in  August,  1871  as  a  separate  pamphlet, 
the  first  edition,  printed  in  February,  having  been  destroyed  by 
fire  before  publication.  I  have  not  been  able  to  as  certain  that  it 
was  published  in  any  other  form. 

I^e  Baron's  Second  Beport,  number  three  of  the  series,  covered 
the  year  1871,  and  was  published  in  1872  in  Vol.  III.  of  the  Reports 
made  to  the  General  Assembly  at  its  Twenty-seventh  Session,  con- 
vened January  4,  1871 ;  and  also  as  an  appendix  to  the  Transactions 
of  the  Illinois  Horticultural  Society  for  the  year  1871. 

His  Third  Report  (the  fourth  from  the  oflSce),  for  the  year  1872, 
was  published  during  the  following  year  in  the  Reports  made  to  the 
General  Assembly  for  the  session  of  18.8.  It  consisted  of  two  parts, 
the  first  devoted  to  injurious  insects  simply,  and  the  second,  paged 
separately,  consisting  of  an  introduction  to  general  and  economic 
entomology,  intended  to  prepare  the  way  for  a  series  of  systematic 
reports  on  the  several  orders  of  insects. 

The  Fourth  (and  last)  Report  of  Dr.  Le  Baron,  cited  in  the  fol- 
lowing index  as  the  fifth  of  the  series,  consisted  of  a  reprint  of  Fart  II, 
of  the  preceding  Report,  followed  by  a  systematic  treatise  on  the 
order  Coleoptera,  paged  continuously  with  the  foregoing,  the  whole 
being  issuea  as  the  Report  for  1878.  It  was  printed  in  the  appendix 
to  the  Transactions  of  the  State  Horticultural  Society  for  that  year, 
and  was  also  issued  separately  as  an  independent  volume,  copy- 
righted by  the  author. 

Although  Dr.  Le  Baron  continued  in  ofSce  until  the  expiration  of 
his  term,  April  9,  1875,  no  report  seems  to  have  been  presented  for 
the  year  1874.  His  successor,  Cyrus  Thomas,  was  appointed 
April  13,  1875. 

In  the  meantime  the  Legislature  had,  by  an  act  "to  change  the 
fiscal  year,"  approved  March  29,  1875,  and  in  force  July  1  of  that 
year,  directed  that  the  reports  of  a  number  of  State  officers,  includ- 
ing the  State  Entomologist,  should  be  rendered  to  the  Governor  on 
or  before  the  first  day  of  November  in  the  year  1876,  and  biennially 
thereafter,  closing  with  the  fiscal  year  preceding  each  regular  session 
of  the  General  Assembly;  and  had  further  directed  that  no  other 
annual  or  biennial  report  should  be  made  by  any  of  the  officers 
mentioned.  Dr.  Thomas's  First  Report  (the  Sixth  of  the  State  Ento- 
mologist) was  rendered,  in  accordance  with  this  law,  towards  the 
close  of  the  year  1876,  and  related  to  that  year  and  the  preceding. 
It  is  styled  the  * 'Sixth  Report  of  the  State  Entomologist  of  Illinois. 
*  *  ♦  *  First  Biennial  Report,  by  Cyrus  Thomas,  Ph.  D.,  State 
Entomologist  of  Illinois."  This  Report  was  published  in  the  Trans- 
actions of  the  State  Department  of   Agriculture  for  1878  (Vol.  14). 

Notwithstanding  the  direction  above  cited  with  respect  to  the 
period  to  be  covered  by  the  successive  reports  of  the  Entomologist,  the 
Legislature  passed,  during  the  session  of  1877,  an  act,  approved 
and  in  force  May  25  of  that  year,  authorizing  the  State  Board  of 
Agriculture  to  append  to  and  publish  with  their  Annnal  Report  the 
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Annual  Beport  of  the  State  EntomologiBt,*  and  repealing  all  acts  and 
parts  of  acts  inconsistent  with  that  in  which  the  above  authoriza- 
tion is  given,  so  far  as  the  same  related  to  the  State  Board  of  Agri- 
cnltnre.  This  law  was  interpreted  by  Dr.  Thomas  to  make  it  the 
duty  of  the  State  Entomologist  to  report  annually  instead  of 'bien- 
nially, and  his  Second  Beport  (the  seventh  in  all)  was  consequently 
rendered  in  1877,  and  related  to  the  work  of  that  year.  It  was 
printed,  as  authorized  by  the  above  law,  as  an  appendix  to  the 
Keport  of  the  State  Department  of  Agriculture,  and  two  hundred 
copies  are  understood  to  have  been  issued  separately  in  pamphlet 
form. 

The  succeeding  Reports,  from  the  Eighth  to  the  Eleventh,  ^from 
the  third  to  the  sixth  of  Thomas),  have  a  similar  history,  all  oeing 
annually  pubUshed  as  appendices  to  the  Agricultural  Beport  of  the 
corresponding  year,  and  issued  separately  to  the  number  of  two 
hundred  copies.  These  appendices  are  all  paged  separately,  and 
are  not  mentioned  upon  the  title  page  of  the  Beport  of  the  Depart- 
ment nor  in  the  lettering  upon  the  back  of  the  volume. 

The  Eleventh  Beport  (for  1881)  was  the  last  by  Dr.  Thomas,  as 
he  tendered  his  resignation  early  in  1862,  to  take  effect  June  80,  of 
that  year. 

The  present  incumbent,  Stephen  Alfred  Forbes,  was  appointed 
July  3,  1882,  and  his  first  Beport,  the  Twelfth  of  the  office  and 
the  last  here  indexed,  although  made  as  for  the  entire  year  then 
current,  actually  related  only  to  the  latter  half  of  it. 

To  complete  the  record  of  the  office  to  the  date  of  writing,  it  may 
be  added  that  the  Thirteenth  and  Fourteenth  Beports,  for  the  years 
1883  and  1884,  were  printed,  like  the  preceding,  as  appendices  to 
the  Transactions  of  the  State  Department  of  Agriculture  for  the 
corresponding  years,  and  that  the  usual  editions  of  two  hundred 
copies  each  were  issued  separately. 

No  office  accommodations  have  ever  been  furnished  the  State 
Entomologist  by  the  State,  and  the  location  of  the  office  has  con- 
sequently varied  with  the  personal  residence  of  the  Entomologiut, — 
that  of  Mr.  Walsh  at  Bock  Island,  of  Dr.  LeBaron  at  Geneva,  of 
Dr.  Thomas  at  Carbondale,  and  that  of  Prof.  Forbes,  at  iirst  at  the 
State  Normal  University,  at  Normal,  but  transferred  to  the  IllinoiH 
Industrial  University,  at  Champaign,  at  the  beginning  of  the  current 
year. 

The  first  legislative  appropriation  to  the  State  Entomologist  for 
any  expenses  other  than  those  of  salary  and  the  bare  publication 
of  bis  reports,  wa€  made  at  the  session  of  1873,  when  $700  was 
appropriated  for  the  illustration  of  the  reports  of  Dr.  LeBaron  for 
the  years  1872  and  1873,  and  for  the  necessary  stationery  and 
postage  stamps  to  be  used  in  the  performance  of  his  official 
duties.  Dr.  LeBaron  had  received,  however,  previous  to  this  time, 
from  the   contingent   fund   of   the   Governor,   the   sum   of    $2,685, 

*TbfA  proylpion  was  reiterated  in  1883,  in  the  amended  law  relating  to  the  State  Board 
01  AKricaltore. 
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(2,500  of  which  was  intended  and  used  for  the  purchase  of  the 
Walsh  Collection  of  Insects,  afterwards  destroyed  in  the  Chicago 
fire. 

The  next  special  appropriation  to  the  ofSce  was  made  as  an  item 
in  the  appropriation  bill  for  the  State  Laboratory  of  Natural  His- 
tory at  Normal  for  the  years  1883  and  1884,  by  which  $500  per 
annum  was  assigned  to  the  office  and  incidental  expenses  of  the 
State  Entomologist. 

No  provision  has  ever  been  made  for  a  library  for  the  Entomolo- 
gist, or  for  a  collection  of  the  insects  of  the  State  for  his  use  other 
than  that  required  by  law  to  be  deposited  with  the  State  Industrial 
University. 

The  incidental  association  of  the  office  of  State  Entomologist  with 
that  of  Director  of  the  State  Laboratory  of  Natural  History,  brought 
about  by  the  appointment  of  the  latter  officer  to  the  former  office  in 
1882,  has,  however,  given  to  the  State  Entomologist  command  of 
the  resources  of  the  State  Laboratory  of  Natural  History,  including 
its  entomological  collections  and  library,  and  has  enabled  him, 
since  the  above  date,  to  draw  upon  the  corps  of  assistants  of  this 
establishment  for  a  large  amount  of  important  service. 

The  scope  and  variety  of  the  fourteen  reports  of  this  office  are 
sufficiently  indicated  by  the  voluminous  lists  and  indexes  necessary 
to  give  convenient  access  to  their  contents.  In  volume  they  far 
exceed  the  literature  of  the  economic  entomology  of  any  other  State, 
amounting  in  all  to  2,858  pages,  of  which  104  have  been  contri- 
buted by  Walsh,  419  by  LeBaron,  1,187  by  Thomas,  and  648  by 
Forbes.  They  may  broadly  be  said  to  contain  four  classes  of  mat- 
ter,— (1)  original  contributions  to  entomology,  chiefly  prepared  with 
reference  to  economic  applications,  characteristic  especially  of  the 
first  four  and  the  last  three  reports;  (2)  treatises  on  the  classifica- 
tion of  single  orders  of  insects,  as  in  the  5th  and  6th  Reports 
(Coleoptera),  the  7th  and  10th  (Lepidoptera),  the  8th  (Homoptera 
especially  Aphides),  and  the  9th  (Orthoptera) ;  (8)  full  suinmaries  of 
existing  knowledge  respecting  the  most  important  injurious  insects, 
as  the  Hessian  fly  and  the  army  worm ;  and  (4)  monographs  of  all 
the  insect  enemies  of  a  single  crop,  as  of  the  insects  affecting  the 
strawberry,  in  the  13th  report. 

Probably  no  one  conversant  with  the  facts  can  doubt  that  the 
State  Entomologists  of  Illinois  have  devoted  themselves  faithfully 
and  with  distinguished  success  (far,  in  fact,  beyond  their  rather 
meager  opportunities)  to  the  ''investigation  of  the  Entomology  of 
Illinois,  and  particularly  to  the  history  of  the  insects  injurious  to 
the  products  of  the  agriculturists  and  the  horticulturists  of  the 
State." 

Champaign,  III.,  June  80,  1885. 
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ARTHROPODA. 


INSEQTA, 
av.  208;  vi.  66,  appendix.) 

HYMENOPTERA. 
(lv.25;v,2B;vl,71;x.es.) 

SoOIilADA. 

Tfphia  inornata.  Say.  tLIOO. 

lOHNBUlCOKIDX. 

IchnAomon  BBtnralle,  Say.z.ll. 
PezomachuB  minimus,  Walsh,  x.  40. 
Ophlon  panratQB.  Bay,  x.4l. 
Panlscas  ffnmlnatas,  Ray.  vll.2l8. 
ll««ochonifc  vitreus.  Walsh,  x,J». 
Pifflpla  conaulsltor.  Bay,  vil.  119. 

Bbacontdx. 

Microdeft  oarinodes.  Ores  ,xlJ8. 
Mi<*roira8ter  flrlomeratu'*.  Linn.,  iz,  21. 

militarlB.  Walsh.  z.3& 
Aphidins  avenapbls.  Fitch,  vili.  176. 

lartncaphts.  Fitrb.  viil.  175. 

polynonapbi^.  Fitch,  vili,  175. 

vibiimaphis.  Fitch,  vlii.  176. 
Trioxys  cftrasaphis.  Fitch,  viil.  176. 

populapbls.  Fitch,  viii.  176. 

salleaphls.  Fitch,  viii.  176. 
Tozares  triticaphis.  Fitch,  viii.  176. 

PBOOTOTBUPIDJB. 

Platygaater  leeanil.  Smith.  vii,129. 

CRAItCIDIDJt. 

Chaloiii  alblfrons.  Walsh,  x.  40. 
Haltlchella  perpulchra,  Walsh,  x.  89  (Hock- 
eria  perpulchra). 


Eupelmus  allynl,    French,  xi,  73  (Isosoma 

allynii). 
Aphelinus  mytilasptdis.  LeB.,  11.34. 
Glypbe  virldescens.  Walsh,  x.  39. 
PteromaluB  gelechis.  Webster,  xii,  161. 

TBKTHXKDINID  A . 
(X.6S.) 

Olrabez  amerlcana.  Leach,  var.  laportel, 

Lepel.z.65(0.  laportel). 
AbiaoaprifoliunoL.  Norton.x,66. 

cerasi.  Fitch,  z.  66. 
Prlstipbora  identidem,  Norton,  x,69. 

CCrosHulariflB.  Walsh,  z.  69. 

ruflpe**.  St.  Parff.,  z.  70. 
Enura  orbltall^.  Norton,  z,«9. 

8aIi(*ifl-oviiro.  Wnlnh.  z.69. 

saHcift-ffommn,  Walsh,  z.69. 

salicioolfi.  Smith,  x,69. 
Nematus  ventricoHUs.  Klug.  x.68;  xi,46. 

ventralifl.  Say.  z.  68. 

salicls-pinum,  Walsh. z. 68. 

trilincatus.  Norton,  z.  68. 

salicis-pomnm,  Walsh.  Z.6&  | 

Emphytus  mHCulatu<«,  Norton,  vil.lll;  z.68  . 
Dol»»rus  arv«tnHi««,  Say,  x,  67. 
Selandriii  rnbi.  Harr..vi.61:z.67. 

tiliBB.  Norton.  z.fl7. 

cerasi.  Peck.  z,67:  zit.98. 

rosffi.  Harr..  ii.  79;  z.66. 

caryse.  Norton. z.66. 

jufflandis.  Fi>cb.  z.67. 
Lophyrad  abbotti,  Leach.  z,70. 

Ubocrbidx. 

(z.  70.) 

Urcerus  alMoornis.  Fabr..  x,71. 

abdominalls,  Hnrr..  z.71. 
Tremez  columba.  Linn.,  vi.4l;  z.71. 


•The  nsmes  used  in  th«  followina  1I<  ar«  those  now  cnrrAnt  W^»»f '*«  ♦l^'^^.^^'ftY  «il2 
tho«M»u*«l  In  the  reports,  the  latter  have  been  repeated  In  parenthesis,  a//«r  the  page 
references. 
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LEPtDOPTERA. 
(lv.25;  v,25:  vl.71;  vU.2fi9;  z, 72. 145.) 

Bhopalocere.8. 
(vii.269.} 

PAPILIOKtDJB. 

(vll.  186,269;  x.78.) 

Papliio  Rjax.  Linn.,  vii.  laS;  z.74. 
phii^'Dor.  Linn.,  v  i.l.%';  x. 73. 164. 
aflt«*riaH,  Phbr .  vH.  137;  x.  74, 178. 
trolluH,  LinD..  vii.  13^:  x.74. 
turnufl.  Linn.,  vll,  1S!>;  x.74. 173. 
cresphocteB,  Cram.,  vii,  139;  z,75. 
PleriDffi.  X.76. 
PJeiiA  moDUBte,  Linn..  lx.3I 

beekerl,  Edw..   lx,28;  33  (P.  protodioe, 

var.  beckHiil). 
siAymbrli,  Bd..  iz.28.34. 
oocldeDtalis.  Keak..  ix.  28.  34;  Ix.  29  (P. 

oalyoe). 
protodioe.  Bd.-Le  C,  vii.  141;  lx,26.28.88; 

X.7H.178. 
napl.  EbppF.  vii,  143  (P.  oleracoa);  ix.  28. 

3i;  Ix.  26  28.29  (P.  oleracea);   ix,  28  (P. 

frifirida);  ix,  28.32  (P.  venoba);  x,  77  (P. 

oleracea). 
virffiolHUHitf.  Edw..  ix.29. 
rapes.  Linn.,  vii.  144;  ix.  8,  31;  ix.  29  (P. 

yreka);  ix.29  (P.  rapsB.  vnr.  novanRlice): 

ix.32  (P.  veao**a.  vur.  marffi nails); x,77, 

179;  x{.H2;  xii.92. 
braBRicw,  Li  an.,  ix.SB. 
Oallidrya-  eubale.  Linn.,  vll,  147;  x.78. 
Ooiias  ccB-tODia,  StoU,  x.78. 

eurytliHme.  Bd.,  vii.  147;  x,78. 
philodice.  Godt.  vii.  147:  x.78. 
Terias  Di(*ippA,  Cram.,  vii.  148;  x,79. 
Utia.  Ba..LeO.,  vii.  148;  x,7». 

Ntvphaudjb. 
(vii,  148.269.) 

Danalfl  archippas,  Fabr.,  vii,  149;  X.79.16L 
Nympha'lDffi.  X.80. 
AgraaliH  vanlllaB.  Linn.,  x.80. 
Argynnid  idalia.  Dr..  vii.  149;  x. 81. 162. 

diana.  Cram.,  vii.  1 19;  x.81. 

oybele,  Fabr.,  vii.  150;  x.81. 

aplirodite.  Fabr ,  vii.  150;  x,81. 

alcentib,  Edw..  vii.  150;  x,82. 

atiantit).  Edw..  x.  82. 

effleis,  Bd.,  x.  164. 

myrina,  ('ram.,  x.  82. 161. 

bellona.  Fabr..  x.83. 183. 
Euptoleta  olaudia.  Cram.,  vll.  150;  x,80. 
MelitaeapliEetoD.  Dr.,  x.83. 

baroni.  H.  Edw.,  x.  I<i3. 
PkiyciodfS  nyeteis.  Doubl.-Hew.,  x.83  (SCel- 
ileea  nycteis);  x.  Iti2  (P.  harrisii);  z.  165, 

tiiaros.  Dr.,  vll,  151 ;  x,  8J  (Helltaaa  tharos) ; 
x,163. 


Erpsia  texana.  Edw..  x,  1G4. 
Grapta  interr  gatloni»,  Fabr..  vll,  151;  x.84, 
164. 

comma.  Hnrr..  vii.  152:  x.84. 163. 

fuunuR.  Edw.,  vii.  152;  x.84. 

gracillH.  Qr.,  vli.lS2. 

progne.  Cram.,  11.59  (Vanessa  progne); 
X.85. 

j-albam,  Bd.-LeC..x,86. 
YaneBHit  antiopa.  Linn.,  vii  153:  x.85.163. 

milbertl,  Godt..  x.85  (Grapta  milbertl); 
x,164. 
PyramnlA  afalanta.  Linn.,  vii.  153;  x.86. 

huntf ra.  Dr..  vii.  15'<:  x.N6.  153. 

cardui,  Linn., vii,  154;  x.87.153. 
JunoniH  CGsnia,.  Hub.,  vii.  154  (J.  laviniaJ:  x. 

87  (J.  iHvinia). 
Limenitla  urnula,  Fabr..  vii,  154;  x. 87. 162. 

arthemiA,Dr..x.88. 

disippns.  Godt..  vii.  154;  x.88.162. 
Apaturn  cHtiH.  Bd.-LeC.  vil,155:x,88. 

clyfon.  Bd.-LeC,  vii,  155;  x.89. 
Papbiatrofflodyta,  Fabr.,  vll,  15€(P.andria); 

X,  89(P.  Riyo«*rium). 
Debis  portlandia,  Fabr..  x,92. 
Neonympba  oantbuB.  Bd.-LeC,  x.  91. 

gemma.  Hub..  x.91. 

eurytris.  Fabr..  vll.  156;  z.  90. 184. 

sosybius.  Fabr..  x.91. 
BatyrinsB.  X.  90  (Li  by thea  wrongly  included.) 
SatyruB  alope.    Fabr..  vii.  156;    vii,  166  <S. 

nepbele);  x.  92;  x.92. 180(8.  nephele). 
Libythea  bachmanni.  EIrtl..  vii.  157;  z.9P. 
Thecia  m-albiim.  Bd.-LeC.  x.92. 

humnii.  How.,  vii.  157;  x,92. 

acadiea,  Edw..  x.93. 

calanuH,  Hub..  x.9:<. 

Btrigoaa.  How.,  vii,  157;  x,92. 

smilaois.  Bd.-LeC,  x, 93. 

poeafi.  Hub.,  z.93. 

iruB,  Godt..  X.94. 

niplion.  Hub.,  x.91. 

tituB,  Fabr..  x.94. 
ChrysophonuB  thoe.  Bd.-LeC.  vll,  158:  x,95. 

hypophyleas,  Bd..  vll.  158 'C  americaaa): 
x,95  (C  americana.) 

LVCJBNIDJB. 

(vii.  157.270.) 

Lycsena  scudderi,  Edw.,  x.95. 

pseudargioJus,   Bd.-LeC.  vii.  158;  x.95: 

X.96  (L.  neglecra). 
comyntas.  Godt..  vii.  158:  x.95. 

HSBPBBIDJB. 

(vii.  159. 270.) 

Ancyloxypha  numitor.  Fabr..  x.96. 
Pamphiia  zabnlon.  Bd.-LeC,  x.l97(Atr7- 
tone  hobomuk.) 

sasBacuB.  Scudd.,  vii,  159;  z.97. 

huron.  Edw..  vii,  169. 
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Pamphlla  phylffius,  Dr.,  z. 96, 176. 

otho.  8m.-\bb.,  vil.l60. 

peckias  Klrby.  vll.  160;  x.  178. 

mystic.  Scudd.,  x,97.  . 

cernes.  Bd.-LeC,  vli/lfio. 

manataaaiia.  Scudd.,  vil.  160. 

metacomet,  Harr.,  vll.  161. 

maculata,  Edw..  z.l76. 

palatka.  Edw..  z.  153. 

delaware,  Edw.,  z.  96. 174. 
Amblyscirtes  vialln.  Edw..  vll,  161. 
Prrmw  tefwellata.  Scudd..  vli.  161.  n 

NlnoDiades  lnr*lllns.  Llntu..  vU.16i  (ThanaoB 
lociliuH/;  Z.97. 

juvenallfi,  Fabr..  vli.  162  (Thanaos  juve- 
nalW);  z.97. 
PhollHora  catullu«,  Pabr.,  vll.  162;  z,98. 
Eodamus  py  lade«,  Bcudd.,x.98  (E.bathyllus.) 

bathyiluR.  Bm.-Abb..  vil.  162. 

lycidap.  Sm.- Abb.,  vll,  162. 

tltyruB.  Fabr..  vil.  IKS;  x,  98. 168. 

proteus,  Linn.,  z.  184. 

Heterocer%B. 
(vli,  269.) 

Spbinoidjb. 
(vil.  163. 270;  z.  99.) 

Hem  aria  tenulR.  Gr..  z.  169  (SaaU  tennlR). 
dlfflnlfl,   BolAd..  vll.  163  (Seola  dlflSnls); 

x.99.160.  (S.  difflnlM). 
thynbe.  Fab.,  vil.  164  (Sesia  thysbe);  z, 
96  (S   thysbe). 
Thyrnus  abbotl.  Swains.,  vll.  164;  z.lOO. 
DeilfphilachaQieennrli.  Harr..  z.l69. 

llneata.  Fabr.,  vll.  164;  z.  100. 159. 
Philampelns  pandorus.  Huba..  vil.  165;  z, 
101,176. 
aehAmon.  Dr..  vll.  166;  z.  101.182. 
Ch(Bro(*ampa  tersa,  Linn.,  z.  159. 
Everyz   myron.    Cram.,    vli.  166    (Darapsa 
myron);  z,    103  (Chosrocampa  pampina- 
trix). 

Amp*'lophafira    ven»leolor,     Harr.,    z,  168 

(Darapsa  versicolor). 
Panolas    ezcffi*Atu8.     Abb.-Sm..    vll,  167 

(8m<>rlotbus  (^zc8B(*atus). 
Triptoiron  modesta,  Harr..  z.l69  (Smerln- 

thaa  mod«%8tus). 
Crei»8ooia   juirlandis.     Sm.-Abb..  vil,    167 

(SmerinrhuM  jaslandN.) 
Oratomla  amyntor.  Hub.,  vli  167;  z.102. 
Darpmma  nndulosa.  Walk.,  z.  lua  (D.  Bron- 
tes) 189 
catalpsB.  Boisd..  z.lfl4  (Sphlnz  catalpa.) 
Diludla  jasmlnearum.  Bd-L.  C.  z.  103. 
Phtf»fff»ihonilaH  Carolina.  Linn.,  vil,  168.  (Ma- 
croslla  Carolina);  z.  108.  158. 
celnns,  Hubn..  vll.  169(3iiicroPiia5-macu- 

latN);  z.  KH  (M:.  6  maculatii.) 
oiDgalata.  F<ibr..  z.  104. 168.  (Moorosila 
clnffttlata.) 


Sphinz  drupiferarum.  Abb.- 8m.,  z,  104. 
Kalmiffi,  Abb.-8m.,  z,  104. 
oh<*rpi8,  Hubn.,  z,  105. 
ffordlQS,  Oram.,  z.  106  ^Lethia  gordlus.) 
Ellema    conlft*rarum.     Abh.-Sm..   z.   106. 
(Spblnz  oonlferarum.) 
bombyooldes.  Walk.,  z.  105  (Sphinz  har- 

rl».ll.) 
pineum.  Llntn..  z.  106  (Sphinz  plneum.) 

AOEBTDX. 
(vll,  169.  270;  z.  106.) 

Mellttlaceto.  Wesiw.. vl,41(.£Krria  cururbi- 

taa);  vll.  ITS  (^.  cucurbitsB);  z.  107  (JE.  cu- 

curbltflB.) 
Aloathoa  caudatum.  Harris,  vll,  172  (iEgeria 

caudata);  z.  108  (£.  oaudata.) 
Bembeola  mHrcrlnata.  Harr..  vl.  40  (£f;eria 

mbl);  vll.  175  (JE.  nibl);  z.  108  (JE.  ri«bl.) 
Sclaptfron  poUstlformis.  Harr..  1,24  CSirerla 

poil«tiformiH);  vil.  171  (iE.  poUstiformia); 

z.  108  {M  polMlformis.) 
anthracipeiinls.  Boisd..  z.  109  (iEgeria 
anthractpennls.) 
Fatna  d*nudata.  Harr.,  z.  109  (JEgerla  asill- 

P»*nnl8.) 

Podosesia  syrlncraB.  Harr.,  vil.  174  (^geria 

syrlngee);  x.  109  (£.  syrinKSB.) 
Sannlna  ezltiosa.  Nay,  vl,  38  (^eArla  ezltl- 
osa);  vll,  169;  {M.  ezltiofc»a);  z,  107  [M,  ezitl- 
Of»aj. 
iE»ceria  plotlpes,  G.  &  R.,  z.  109. 
pyrl,  Harr..  vl,  4»;  vil,  170;  z.  107. 
acerni,  Oli-m.,  vl,  40;  vll,  178:  z.  108. 
Upuliformis,  Linn.,  vi,  39;  vll,  172;  z.  m, 

161. 
tiliffi.  Harr..  z,  109. 

(vli,  176,  270;  z.  110.) 

.\lypla  octomaculata,  Fabr..  vli.  176;  z,  110, 
172. 

pHvohomorpha  eplmenif*.  Dr..  vli,  177;  z, 

111.172. 
Endryas  unlo,  Hubn..  vll  178;  z.  111,173, 

grata.  Fabr.,   vll.   179;  z.  111,178. 
ScwpslK  fnlvlcollifl,  Hubn.,  vji.  179  (Ctenuoha 

fulvloolllH):  z.  171. 
Grenucba  virginlCH.  Chap.,  z,  170. 
A«*o1o|thuH  falHarlus.  Clem.,  z,  112, 
HarrlRlna  am^rlr^ana,  Harr.,  vll,  179(Acoloi- 

thus  amerlcana);  z.  112  (A.  amerlcana.) 


BOMBYCIDf. 

(vil.  179.271:  z.lW.)  '' 

Hypoprepla  fucosa.  Hubn..  z.  184. 
UtPthelRa  bella,  Linn.,  vil.  ISO;  x,  113. 
Calllmorpha  Intenupto-marglnata,  De  B 
vll  181. 
leconteLBofS'l..  II,47fC.1<?cont'l.var.fal- 
vioostji)  vll,  18«>  O  fulvleo«*ta);  vli,  181; 
z.  118;  (O.fulvlco&t.):  z,  114. 
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Arotla  nal8.  Dr..  yit,181  (A.  phal«rata):  x,  115, 

171  (A.  pbalerata). 
arff€».  Dr.,  vii.  182:  z.  116. 170. 
Pyrrharotia  lAabella.  Abb -Sm..  vii.  182;  z, 

115  ( Arotia  Isabella);  z.  169. 
Leuoarctia  acrsBa,  Sm..  vll,  79. 183;  z,  115  (Arc- 

tlaaorsB):z.l7(». 
Spilosoma  yirginloa,FabrM  vll.  80,188;  z,  116, 

176. 
Hyptaantriateztor,  Harr..  11. 18;  vll.  Ill,  185; 

Z.1K. 
EuobaBtes  coUarlB.  Fltcb.  z.l69. 
Ecpantherla  Bcrlbonia.  Htoll,  vll.  184:  z.  116. 
HaleMdota  tessellata,  Abb.-Bm..  vii,  185;  z. 

116,168. 
oarys.  Harr.,  z.l68. 
Orgyla  IfUooBlgma^  Abb.-Sm..ll.lS:  vll.  185; 

z.l66;zii.loo. 
Parorffylaollotonll.  G.  and  R.,  z.l66. 

paralleia.  G.  and  R.,  z,166. 
Empretla  stlmulea,  Clem.,  vii.  187;  z.l17. 
Llmaeodes  faHclola,  H.-8..vll.  187  (L.  latl- 

olavla);  z,l17  (L.  latlclavia) 
Thyridopteryz  epbemeriBformU,  Staph.,  vll. 

187;  z.  118;  zil.  lOl. 
Perophora  melsbelmerii.  Harr..  z.  156. 
Datana  mlnUtra.  Dr.,  iv.  186;  vll,  189:  z,  119. 

167. 
perpploua.  G.  &  R.,  z.  119. 
Edema  alblfronn.  Abb.- 8m.,  vll,  191;  z.  120. 
(Edemanla    conoinna.    Abb.-Sm.,    vll.  190 

(NotodontaconclDna);z.  119(N.oonolnna). 
GoBlodasys    nnlcornlR.   Abb.-8m..  vll,  191 

(NotodontaunloornlH):  z,  120  (M.  unicor- 
nis); Z,  47;  z.  181  (N.  unloornlR;. 
Aotlas  luna,  Linn.,  vll.  192;  x.  124,  178. 
Telea  polyphemus,  Linn.,  vll,  191;  z,  124 

(Attacns  polyphemuh);  z.  176. 
Philosamla  cynthia.  Dr.,  vll.  194  (Samla 

oynthla);  z.  125  (\ttHOUH  oynthia). 
Calloppmla  prometbea.  Dr..  vii,  193;  z,  125 

(AttacuF  prometbea);  z.  176. 
Platysamla  cecropta.  Lino.,  vll,  193  (8amla 

oecropiaj;  z.  126  (Attacus  ceoropla);  z,  177 

(Samla  ceoropla). 
eolumbla.  Smith,  z,  177  (Samla  Colum- 
bia). 
Hemlleuca   mala.  Dr.,  vll.  195  (Euoronla 

mala);  z.  127. 163.  'E.  mala). 
Hyperchlrla  io.  Fabr.,  vii,  195;  z.  127, 169. 
Eaoles  imperlalls.  Dr.,  vii.  196;  z.  121, 
Citheronla  regalia,  Fabr..  vii.  195;  z.  122. 162. 
Anlsota  stigma.  Fabr.,  z,  120  (Dryooampa 

stigma), 
senatoria.  Abb.-8m.,  vll.  196  (Dryooampa 
senatoria);  z.  120. 161,  (D.  senatoria). 
**    virginlensis.    Dr..   z.  121    (Dryooampa 

pellucida). 
Dryooampa  rublounda,  Fabr..  vii.  196;  z.l21. 
Olisiooampa  amerlcana.  Harr..  vii,lio.l97; 

z.  122. 165. 
dlsstrla.  Hubn..  vll.  198  (C.  sylvatioa);  z. 
123  (G.  sylvatica). 
Gastropaoha  amerioana.|Harr..  z,  166. 


Tolype  velleda,  StolL.  vli,197(Ga8tropBehA 

velieda);  z.l66. 
Cossus  oenteren^i8.  Llntn.,  z.  151. 
PrionozyHtuR  roblnia.  Peck.  vl.  42  (XyleutM 

robinlcB);  vll.  196  (X.  roblnic);  z.  152  (X. 

robinln). 

NOOTUIDJB. 
(vU.  199.271;  z,129.) 

Pseud othyatira  cymatophoroides.  Oaen.. 

Z.129. 
Platycenira  furciUa,  Pack.,  z.168. 
Apatela  occldentalis.  G.  &  R..  z.  129. 

lepusculina,  Guen..  vii.  201  (Acronycta 

iepusculina):  z.iso. 
amerlcana,    Harr..  vii,  200  (Acronycta 

amerlcana);  z,  130. 
rubrlcoma,  Guen..  z.l32. 
superans.  Guen.,  11, 51  (Aoronyota  snper- 

ans;  z,  131. 
hamamellP,  Guen.,  z,131. 
obliulta.  Abb.->m.,  vU,  201  (Acronycta 
oblinlta):z.l31.l70. 
ArsUonche  albovenosa,  Gr.,  z.  171  (Ahen- 

rid). 
AgrotiH  c- nigrum,  Linn.,  vii.  89,202;  z.  132.184. 
bicarnea^  Guen..  vii.2N. 
subgothioa.  Haw.,  vii.  89,  2M:  iz.  141;  z. 

132. 
trioosa.  Llntn..  vii. 205;  z.132. 
herilis,  Grote,  vli,9u,205;z.l3S. 
ouplda,  Gr..  z.  136. 
clandeatlna.  Harr..  vii.  95. 213:  z.  185. 
messoria.  Harr..  vii.92.209:  z.134. 
scandens.. Riley,  vll,  20S;  z.  133. 
tessellata.  Harr..  vii. 91. 206;  z,  133. 
anneza,  Tr..  z,  136;  zil.  103. 
ypsilon,  Rott.,  vii.  98. 210;  Iz.  141;  z.134. 
saucla,  Hub.,  vii.  94. 211;  z.  134. 
lubricans.  Guen.,  z,  136. 
Mamestra  adjnncta.  Boisd..  z.l96. 

picta.  Harr..  vi.60  (Caramica  piota):  vii. 
226  (G.  picta);  iz.51  (C.  piota);  x.  185;  xii. 
103. 
subjuncta,  G.  &  R..  vii.  214;  z.136. 
dlstlnota.  Hubn..  z.136. 
renigera.  Sleph..  vii.  215;  Z.1S7. 
Hadena  devastatrlz.  Brace,  vii. 96.216;  z.  i37- 

arctlca.  Bolxd..  vii. 96. 217;  Z.1S7. 
Laphygma  fruglperda.  Abb.-  8m.,  vll.97.2I9. 

(Prodenla  fruglperda);  x.138. 
Prodenla  commeilnsB,  Abb.-Sm.,  vit 219:  x. 
138. 
lineatella,  Harr.,  z.  139. 
Nephelodes  IminianB,  Guen.,  vii.99.2S0.  f^- 

Ylolans);  z.l39  (N.  vlolan^). 
Gortyna  cataphracta.  Gr.,  vii.  221. 

nltela,  Guen..  ill.  141:  vll.  100,112.221:  vii. 
222  (G.  nebriA);  lz.142;  z.l51;  zil.  103. 
Achatodes  ze».  Harr..  vii.  100. 222. 
Hellophlla  albillnea,  Hubn..vli.22S  (Leoet- 
nia  harveyi);  z,  186  (L»  barveyl). 


LIST  OF  GBNIIU  AND  SPE0IS8. 
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Heliophila  phroflnnitldicola.  Gaen.,  vil.  224 
/Leucanla    phrainnitldlcola):  x.    186   (L. 
phrafirmitidioola. 
pseodarffyria.  Guen..    z.l39  (Lettcania 

pseadarffyria)- 
QDlpaDCta,  Haw.,  vi.56  (Leuoania  uni- 
puncta):  yii.  101.224  rL.  unipiinota);x.5 
(L.  anipuDOta);  xi,49  (L.  unipunota); 
xli,  102  (L.  unipuncta). 
Pyrophila  pyramidoides,  Gaen..  11.66  (Am- 

phfpyra  pyramidoides);  Ti1,225:x,180. 
Seollopteryx  libatrix.  Linn..  vii,227. 
Lithopbaoe  autenoata.  Walk.,  vll.  227  (Xy- 
lina  cinerea. 
latlciDere a.*.Gr..  vll. 227. 
Cramt>ode8  talidlformis.  Guen..  x.l80. 
AdifiophaDes  mldcellus.  Gr.,  x.I80. 
Alefla  arirlllacea,  Hubn..  vll.  228  (Anomls  ar- 

fdllacea). 
Caipe  caoadeDSiff.  Beth.,  x,  137, 172. 
Tf*ie$iilla  rinereola.  Guen..  x.  180. 
Plasia  aerea.  Guen..  Ix.  45. 
aereoides,  Gr..  ix.45. 
balluca,  Gey.,  v if.  228;  x,45. 
contexta.  Gr..  lx.46. 
putnaml.  Gr.,  ix.49. 
biloba.  Sleph..  vii,229;  ix,46. 
Temica,  Fab..lx.48. 
dyaus.  Or.,  ix.  47. 

precationiM.  Guen.,  ▼11,229;  ix,47:  x.l48. 
on.  Guen..  ix.48. 
nl.  Hubn..  vii,2'J9  (P.  brassicffi):  ix,  40  (P. 

braMeies);  x.  140  (P.  brassicas). 
oxytrramma,  Gey.  ix,  49. 
Bimplex.  Guen.,  ix.48:  xl.  88. 
Hellothis  armiger,  Hubn..  vli.102.  231;  x.l60; 

xl.82. 
Pyrrhia  exprimens,  Walk.,  vil,  238  (Hellothia 

exprimena). 
Hypena  evanldalls.  Bob.,  x,]48. 

scabra,  Fabr..  vli.246  (H.  humuli);  x,  148. 
Drasterla  ereohtea.  Hub.,  vii.233;  x,148. 
Catocala.  vli.234. 

desperata.  Guen.,  vll, 234. 
amatrix.  Hubn..  vii,235. 
cara.  Guen..  vll,  236. 
uitronia.  Hubn..  vil. 2%. 
neoiramd.  Abb.-8m.,  vil,236. 
srynea.  Gram.,  x,  183. 
arnica,  Hubn.,  x,  182 (0.  lineella). 
Pseudaftlossa  lubrioatiH.  Gey.,  x.  138. 182. 
Chyt<yTlta  morbidalis.  Guen.,  x,  138. 182. 
Phliometra  serraticornlH,  Gr.,  vll. 246. 

PHAliJBNIDJS. 

(vli.  236.273.; 

Choerodes  transvereata  Dr..  vll, 244  (Eutra- 

pela  transvereata.) 
Caberodea^^onfnsaria,  Hubn.,  vll,  244. 
Eudalimia  aubsiffnaria.  Hubn..  vil,  248  (Su- 

ffonia  snbBiffnaria.) 
£ndropla  billnearla.  Pack.,  vil.  243. 
Aacarona  crooatariak  Fab.,  vil,  243. 


Nematooampa  fllamentarla,  Guen.,  vll.  242; 

X,  148. 
Synohlora  rublvoraria.  Riley,  vii,  238. 
Dyepterle  abortivaria,  H-K.  vii.  238. 
Eufltcbia  ribeaiia.  Fitch,  vll.  237. 
Bibernia  tlilarla,  HHrr.,  x.  149;  xl.  26. 
Phisalla  stiffatarla.  Minot.  vii.  241. 

oinctaria.  French,  vll.  211. 
Anlsopteryx  vemata,  Harr.,  til,  99;  vl,  16. 

vll,  1 10,  2:19. 
autumnata.  Pack.,  vii,  238;  x,  148  (A. 
pometaria.) 
Petrophora  diversillneata,  Hubn..  vii.  237. 
Eupithecia  interrupto-fasolata.  Pack.,  xl, 

28. 

Ptbalidjb. 

(vil,  245.  272.) 

AffloBsa  domalis,  Guen.,  vll,  248   (A.  pin- 

gulnalls.) 
Aaopiafarinalle.  Linn.,  vii,  247  (Pyralia  farl- 

nallF):  x,  157. 
costallH,  Fabr..  247. 
Botin  penitallH.  Gr..  x,  151. 

flavldalls.  Guen.,  vii.  248. 
Mesographe  rimoRalis,  <  iuen..  ix.37  (Pionea 

rlmoaailB);  xii,  104  (Orobena  rimoBHlla.) 
Eudloptis  nltidallB,  Cram.,  vii,  251  (Phacel- 

lura  nltldalia.) 
Desmla  maculalls.  Westw..  vii.  248. 
Phyois    Indiginella.   Zell.  1.  34    (Phycita 

nebulo);  ill,  117  (P.  nebulo);   ill,  117    (P. 

juglandiB);   vll.  260  (P.  juslandis);  x.  157. 

(Acrobasls  nebulo.) 
Pempeiia  hammondl,  Riley,  vii,  252. 
Gallerla  cereana.  Fabr..  vii.  253. 

TOBTBIOIDJB. 

(vil.  254. 273.) 

Teras  Cinderella.  Riley,   vil.  255  (Tortrlx 
Cinderella), 
malivorana,  LeB.,  11.20  (Tortrlx  malivo- 
rana);  111.159  (Teras  malivorana);  i^i, 
254  (Toririx  malivorana). 
CacfBCia  rosaceana,  Harr..  vii.  266  (Loxo- 
tienla  rosaceana);  x.  153  (L.  rosaceana); 
^xl,  10  (L.  rosaceana). 

rileyana.  Grote,  vii.  256  (Tortrlx  riley  an  a). 
Tcrtrlx   querclfoliana.  Fitch,  vii,  114,  257, 

(Argyrolepla  Queniifoliana);  Ix,142. 
Ubnohylis  rutllana.  Hub.,  x.  153  (Dapsilia 

rutllanaj. 
Eudemls  botrana.  Schiff..  vll.  267  (Penthlna 

vltivorana). 
Eccopsla  malana.  Fern.,  xi.  16. 
Penthlna  nlmbatana,  Clem..  x.l58. 
SerlcorlBlnstrutana.  Clem.,  x,  153  (Exartema 

fasclatana?). 
Phoxopteris  nubeculana.  Clem.,  x  153. 
comptana.  FroL,  vii,  258  (Anohylopera 
fragarlsB). 
GraphoUiha  pranlvora.  Walsh,  i.  78  (Semaeia 
pninivora). 
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Garpocapsa  pomonella.  Linn..  1,27;  lv,167; 
Yif.260:  X.151:  zi.l9. 

TlNBIDiE. 
(vii.262.273.) 

Tinea  dorPlstriKolla.  Clem.,  vil.262. 

tapetzella,  Linn..  vii,264. 
rustloelia.  Hub.,  vil.264. 

pellionclla.  Linn.,  yll.265. 

biseiiella.  Hum..  Tii.265. 

sranella,  Linn.,  vii,26S. 
Geleohia  flavooostella.  Clem.,  z.153. 

oerealella.  Linn..  yii.26<5;  xii.l44. 
AnarBia  lineatella,  Zell.,  zlt.76. 
Coleophora  malivorella,  ftiley.  z,166. 
Plutella  oruclferatum,  Zell.,  vii.a66;  ix,82. 
Dakruma     convolutella,     Hubn.,    vii,   251 
(Af  yelois  convolutella). 

Ptebophobidjb. 
(vll,267.278.) 
Pterophorus  perlscelldactylus.  Fitch,  vll. 
268. 

Dtpteba. 
(lv,25;  V.25:  vi.73.) 

Cbcipomtidjs. 
Cecidomyla  destructor.  Say,  x,  193. 

(ESTBIDJS. 

(EstruB  ovis,  Linn.,  iz.60. 

Tachinids. 

Nemorcea  leuoHnisB.  Kirk.,  x,S6. 
ExoristH  flMvlrauda,  Riley,  x,  87. 

phyciiffi,  LeB.,  iil,123  (Tacbina  phycitee). 

Tbtpstidjb. 
Trypeta  pomonella,  Wulsh.  1,29. 

HiPPOBOBOIDJS. 

MelophaflTUS  ovinus.  Linn.,  ix.63. 

COLEOPTERA. 

(iv,  25.26;  Y,  [Entire  Report  devoted  to  thiP 
orderl;  vi  tPt.il  devoted  to  thia  order!; 
zii,  105). 

ClOTin)EI.TDJS. 

ivi.  87.) 

Cicindela6-i;uttata,  Fabr..  vi,  88. 
vulgaris.  Say.  vi.  88. 


Gababidje. 

(xi,  88;  vii.  107.  113.) 

Galosoma.  xii.  108. 

scrutator,  Fabr..  vi,  88. 

calidum,  Fubr.,  vi,  89. 
Paeimachus  elonffatus.  Lee,  vi,  R9. 
Scarites.  xil.  108. 

AspidoffloHsa  subanffulata.  Chd.,  vl.  89. 
Galerita.  xii.  106. 
Loxopeza,  xii,  109. 
Lebia  grandis,  Hentz.  vi.  90. 
GalatbuA.  xil.  109. 
PlHtynus.  xil.109. 
Evarthrus,  xii,  109. 
Pterostiohus.  xil,  110. 
Amara,  xil,  110. 
Dio8Blu8,xii,  110. 
Cblienius.  xil.  111. 

GeoplnuB  InoraBsatus.  DeO..  vii.  218. 
AfiTonodeniA.  xii.  111. 
Anisodaotylus.  xil.  111. 
Amphasia.  xii,  112. 
BradycelluB.  xii.  112. 
Harpalus.  xii.  112. 

oaliffinosuB.  Say.  vi,  90. 

pennsyh aniens,  DeG.,  vi,  90. 
PatrobuB,  xii.  113. 

G0CCIMBL.L.n>iB. 

(vl,  172;  xil.  116, 118.) 

MeffiUa  macniata.  DeG.,  vl.  173  (Hippoda- 

miamaoulata);  viil,  173  (H.  maculata.) 
Hippodamia,  xii,  117. 

fflaoialis.  Fab.,  vl,  173;  viil,  174. 
ooDvergenB,  Guer.,  vi.  ITS;  vlii,  173. 
Hippodamia  13-punctata.  Linn.,  vi,  ITS;  viil, 

174. 
Cocclnella.  xii,  118. 

9-notatii.  Hb..  vi.  ITS;  viil,  174. 
Cycloneda.  xii,  118. 

sanmiinea.  Linn.,    vi,  173    (Cocci nella 
mnndH):  vili,  174  (G.  munda.) 
Harmonia  plcta.  Rand.,  vi.  174  (Coccinella 

picta.) 
Anatix  15-punotata,  Oliv.,  vi.  174:  vii,  128; 
viil.  174. 
ChilocoruBblvulneruB.  Muls.  vi,174:  vii. 
128;  vlii.  174. 
Hyperaspis  bisnata.  Oliv.,  vii,  128. 

Debmerttds. 

(vl.  92.) 

Dermestes  lardarius.  Linn.,  vi,  92. 
AttAfirenus  pellio.  Linn.,  vi,  92. 
AnthrenuB  musffiorum.  Liun.,  vi.  98. 

NlllDULIDiE. 

(vl,  19 ) 
Ips  fasciatuB.  Oliv..  vl.  91  dps  4-si8:uatas.) 
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Tbooobitids. 
Tenebrioides  maurltunica.  Linn.,  vi,  9S. 

Elateb^pje. 
(Ti.  19.115;   vil,19.) 

Adelocf^ra  ImproKPicoHlH,  8ay,  vll,  27, 

diHcoMa,  Web.,  vil.  27. 
Alaa^  oculntu^.  LInu..  ▼!.  116:  yii.  26. 
Cryp*oh7pnuM  abbrevlatus.  Rhf,  Tii.  27. 
Elater  nUrtc* olliy.  Herb^t.  vii.28. 

llnt<*UH,  8uy.  vfi.  27. 

bepatleaA,  Meb..  viil,  28. 

Bunffiilnlpennis.  Hay,  vil,  27. 

obiiQiiua,  Hay.  vii,  28. 
MoDOifrepldias  Hvidup,  D<»0..  v1.  llS;  vli.28. 
Lo<1iuf>  atteriUNtu;«.  Hay.  t1,  119;  vil,  29. 
0nbu8tt»thuti  lafudoatus.  Oerm..  t1,  117;  tU, 

27. 
Acrioteit  maneas.  Say,  vl,  118. 
MelaootUH  Ino^rtuB.  LeC.  vil, 29. 

depressus,  MfN..  vll.  29. 

flj*si  i-«.  Say,  vl.in;  vll. 80. 

commanK  8chOD..  vl,ll8;  vli.80. 
LimoDlas  itrlseus.  Beau  v..  vll,  30. 
Melanactes  niorlo,  Fabr.,  vl,118. 

BuPBCSTmjs. 

(vl  109.) 
Chalcopbora  vlrtrlnlensift,  Dr..  vl,112. 
Dieerea  dlvaricata,  Say.  vl.  112. 

obAcura.  Pabr.,  var.  lurida.  Fabr.,  vl,113 
(D.  larlda). 
Cbry>«obofhrli»  femorata.  Fabr.,  vi,110. 
AgTilu»  ruflcoUiF,  Fabr..  vl.lU. 
granalatuf*.  Say,  xii.121. 
lateralis.  Say,  vl.ll4. 

Ptinida. 
(vl.  120.) 

PtlDQs  fnr.  Linn.,  vl.  121. 
bnianeoA.  Duftaoh.  vl,122. 

Bitodrepa  paolcea.  Linn.,  vl.  122  (Ano  blum 
panic«*um). 

SlDozyloD  basilare.  Say,  vl,124  (Bostrychas 
bHsUarift). 

Ampblcerufr  bicandatus,  Say.  vl.  123  (Bos- 
trychas bleaudatUB). 

LUCANIOA. 

(vl.  95.) 

Lncapos  elaphufK.  Fabr.,  vl.94. 

dHma.  Fabr..  vl,95. 
Platycems  quercus,  Web.,  vl.96. 

8CABABJBn>£. 

MeloloDthlnae.  vl.97. 

Serica  vespcrtlna.  Knooh.  vl,202. 

serlcoa.  III.,  vi.  U»2. 
Macroda<*tylu8  subaplnoBus,  Fabr..  1,24;  vi, 
lu3:  vU,S4. 


Lacbnogterna  fuBoa,  Frohl ,  vl,  97  (Phyllo- 
phaiea  fu^ca):  vlll.33  (P.  ra««ca). 
fraterna.  Harr.,  vl,  101  (Phyllophaflra  fra- 

terna). 
trMN.  FaDr..vl,lOO(Phyliophaffa  pilosi- 
colU^). 
Ruteliiii,  vl.104. 

Anomala  varlann,  Fabr.,  vl,  10& 
binotata,  GylL,  vi.l<>5. 
luclcola.  Fabr,  ii.M:  vl.106. 
PolldnutH  punctata.  Linn  ,  vl,106. 
DynasteH  tltyu».  Linn.,  vl.96. 
Cetonllni.  vi,  107. 

Euphoria  melaDcholIca,  Gory,  vl.108  (Eury- 
omla  melanchctllca). 
Inda.  Linn.,  vl.  1(>8  (Earyomla  Inda).    r 
Allorhlna  nltiUa,  Linn.,  vl.  107  (Oymnetis 
nltlda). 


Okbambtcidjb. 
(vt  146.) 

PrlonlniB.  vl,147. 
PrioniiH  laticoiUs.  Dr..  vl.l47. 
Imbricornia,  Linn.,  vl.  148. 
Cerambycinse.  vl.l48. 
Phymatodes  amceaus.  Say,  vi,148  (Callidlum 

aoiQBnum). 
Chion  cinctus.  Dr..  vl.149. 
Ebiiria  quadritteiniuata.  Say,  vi.I49. 
ElaplililiOQ  villoHum.  Fabr.  vi, i6(». 

parallelum,  Newm  ,  vi,15(i. 
(^yllene  roblniffi,  Forst.,  vi  151  (Clytus  rob- 

iniSB). 
Olycobius  speclosus.  Say,  vi,  161  .Clytus 

specloaus). 
NeocJytus   caprea.    Say,    vl,   161    (Clytus 

capreea). 
Lamiiuffi.  vl,152. 
Baperda  Candida.  Fabr,,  vi,162. 
vestlta,  Say.  vi.l66. 
tridentata,  Oilv..  vl,165. 

• 
Chrtbomblida. 

(vl,  167.) 

Lema  trlllneata.  Oliv..  vi.  158. 
Criooeris  aHpanitri,  Linn.,  vi.168. 
Fidia  vltloitla.  Walsh,  vi.  IGO. 
Chrybochus  auratua.  Fabr..  vi,  164. 
Colaspis  brunnea.  Fabr.^  var.  flavida.  Say, 
vi.l64(C.  flavlda). 

Doryphora  decenillneata.  Say.  11,6:<;  111,162; 
vi.  I6U. 

Oastroldea  polyijoni,  Linn.,  vl,  171  (Qastro- 

phyaa  poly^onl). 
Dlabrotiea  12-punctata,  Fabr.,  vl,i66. 
vlttata.  Fab.,  vi,166. 
longieornlH.  Say.  x,44:  xl,66;  xil.lO. 
Graptodera  chalybea.  III..  vi,170  (Haltica 

cbalybea). 
Phyllotreta  vittata,  Fabr.,  vi.  168  (Haltica 
vlttata.) 
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Crepidodera  helzlnes.  Linn.,  iii,187  (Haltloa 
helzines). 
cuoumerls,  Harr..  yi,167  (Haltloa   ou« 
oumeris). 
Psylllodes  panctulata.  Mels.,  vl.l68(Haltica 

punotulatA). 
Blepharlda  rhols,  Forst,  Ti,167. 
Ca8hidlnl,yi.l71. 
0as8ida  niflrripes.  Oliv.,  tI,  172. 

biTittata,  Bay.  ▼1.172. 
Ooptocyola    aurichaloea,    Fabr.,    ▼!,  172 
(OasBida  aurichaloea). 
guttata.  Oliv.,  ▼!.  172  (Oasslda  guttata). 

Bbuohidx. 

(vl.  127.) 

Bruohus  plsi.  Linn.,  yi.  127. 
ob.4oIetUR,  Say.  vl.  1'28. 
granarius.  Linn.,  vi.l29 

Mbloidx. 

(vl.  125). 

Macrobasls  unioolor.  Kirby.  vl,  12C. 
Epioauta  vittata,  Fabr..  vl.  126. 
cinerea,  Forst.  vl.l26. 

OTIOBHTKO  "  TDM, 

EplcffiniB  imbricatUB,  Say,  vl,  131. 
PandeletejuB  hilaris,  Ubst..  vl.l32. 

OUBOULIONIDJB. 

(vl.  129.) 

Ithycerus  noveboracen  la.  Forst,  vl.l30. 
HylobiuH  palen,  Hbnt..  vl.lBB. 
Pi»8ode«  utrobl.  Peck.,  vl.  133. 
Magdalis  urmicolli».  Say.  vl.  182. 
CoocotoruH  BcutellarlB.  LeC,  1,72  (A^nthono- 

mus  prunleiila):  vi.l36  (k.  prunldda). 
AnthonomuA  Quadii»;ibbud.  Say,  vl.LSS. 
CoMotraoheluB  nenuphar,  Uerbat,  1.64;  vi, 

l.<7. 
cratffifd.  Walsh,  vi.141. 
Tylodnrma  fnigarlsB.  Riley,  xll.  64. 
OrHponiuH  ineetiualiA.  Sny.  i,  13  (CoBliodes 

ineEjqiialiH);  vl.U2(G.  IneeaualiB). 
Trlcbobaris  trluotata.  Bay,  vl,  142  (Baridius 

trlnolHtuft). 
Balaninus  naslcus.  Say,  vi.  184. 

OAIiANDBIDJB. 

SpbenophoriiB    Rculptllis,    Uhler,    vi,    144 
(S.  zeee);  vil.Sl  (S.  ze»). 

SCOLYTEDX. 

(vl.  144.) 

Scolytus  QiiadrlpplnoBUR,  Say.  v1,ll6. 
Pbl(Bo>iniiB  denlatU8.  Say,  vl,  14<i  (Hylurgus 

deiitHtus). 
Dend roi^tonus    terebrans,    Oliv..    vi,     146 

(Hylurgus  terebrans). 


HEMIPTEBA. 
(vl.  72;vili.9,ll.) 

HeteropterOr, 
(lv.25;  V.25;  vi.72;  viU,9,12). 

Ctdnidjb. 

Hurgantla  hlBtrionica.  Hahn.  Ti,59. 
Podisus  spinosuB.  Dall.,  vil,2ia. 

JjYQMIDM. 

Bllssus  leuoopterus.  Say.  lii.  142  (Mloropus 
leucopteruB):  vil,40;  zil«82. 

Phttooobidjb. 

PoBcilaoapBUB  vittatus,  11, 61  iCapsas  qaadri- 
vlttatuB). 

ffomoptera. 
ttv.aS;  V.2B:  vl.72:  vili.9.lL) 

ClOADJDM, 

Cicada  saptendecini.  Linn.,  ill.  124. 

Pbtllidjb. 
(viii.  10. 12,33.211.) 

Dlraphia.  vill.lS. 

vemalls.  Fitch,  vili,  14. 

femoraliB.  Fitch,  vlii  14. 

calamorum.  Fitch,  viii.  14. 

maoullpennls.  Fitch,  vlii.  14. 
Psylla.vlii.l5. 

pyri.  Schmidt, Hi.  134;  vlll,16. 

rubl,  W.&R..  vlll.17. 

trlpunctata.  Fitch,  vlii.  18. 

auadrllineata.  Flt(;h,  vlii.  18. 

oarplnl  Fitch,  vlll,  18. 

annulata.  Fitch,  vlii.  18. 

urtlcaBColens.  Filch,  vili.  18. 

Quadrisignate.  — ,  vlii,  18. 

APHTDIDiB. 

(vifl,  6. 10, 19-211  (Report  devoted  chiefly  to 
the  family].) 

Aphidlnffi.vill.44. 
Slphonophorlni.  vill.46. 
Biphonophora,  vili, 46. 

rudbecklffi.  Fitch,  viii. 49. 190. 

ambroBln.  Thorn  MB  viii.  60. 

roBffi.  Beaiim..viii.50. 

avenffi.  Fabr,  vlll.51. 

vlticnia.  Tbof*..  vlil.55. 

setaf  iffi.  ThoB..  vlll.5«.192. 

euphorblffi.  Tho«.,  vlli,66. 

euphorbicola,  ThoB..  viii. 57. 

aBclepiadlB.  Fitch.  vUl.58. 

erlgeronenMlfi.  ThoB..  viii.  58. 

coreopsidis,  Ihos.,  viil,^. 
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SlphonophoralaotncaQ.  LiDn.,  TliU60. 

polfffOQl.  Walk.,  via. 62. 

sallcicolii.  Tho$»,.  vili,63. 192. 

verbeoie,  Thos..  viil,63. 

rabi«  Kalt.,  vill.64. 

pisl.KalL.yili.64. 

gerarf^lae.Thos..  ytii,  66. 

heachers,  Thos..  vili.66. 

eucurbite.  Tkios..  vili.67. 

taDacetl.  Linn.,  vfil.68. 

fnvarlce,  Koch..  Yiii.68. 

mentbffi.  Biiekton,  yili.68. 

abMntbil,  Unn..  Tiii.Od. 

acbrrantes.  Xooeli.  ylil.187. 

caleDdulae.  Monell.viii.l90. 

calendnlella.  Monell,  yili,  1S8. 

crattBgi,  Monell.  viii.  189. 

fra«ariffi.  Kocb.  var.  immacnlata,  Riley, 
Till.  191. 

liriodendri.  Monell,  yill.  189. 

sonchl.  LinD.,  yiil.189. 

tulipie,  Monell.  yiii.188. 
Phorodon.yili.e9. 

hamuli,  Hchrank.  yar.  malialeb,  Fonsc, 
viil.72. 

scropbulariie.  Thos..  ylii,72. 
Myzns,  yiil,74. 

cerafti,  Pabr.,  yili.  75. 

per»ice,  Salzer,  vili.76. 

rlblH.  Linn.,  yiil.76. 
Drepanosiphum.  viii. 78. 

acerina.  Walk.,  viii, 78. 

Qiiercirolli.  Walsh,  viii.  79. 

acerifolil,  Thos..  viii,  47  (Biphonophora 
acerifoliffi):  viii.  47. 

Ulie.  Koch.  viii.  188. 
Megoura.  viti.73. 

solani.TboH..  viii.iS. 
Rbopalosipbum.  ylll,79. 

dianthl.8chr..  viii.80. 

tulipBB.Thos..  vlll.80. 

berberidifl.  Kalt.,yii{.81. 

rhoi<>.  Monell.  viii.  194. 

Balicls.  Monell,  viii  J94. 
AphidiDi.yiii.83. 
SfphocorFne.  viii.  83. 

pastinacffi,  Linn.,  viii.  84. 
Aphis,  vlll.  81. 

mali.Fabr..yiil.85. 

mallfoliffi.  Fitch,  viii.  86. 

pnini.  Koch.  viii.  87. 

ramlcis.  LinA..  viii,  88. 

clrcsBzandis.  Fitch,  viii,  89. 

nialdi9.Fitoh,  vll.76. 

brassicsB.  Linn,  viii,  91. 

cerasofollro.  Fitch,  viii. 93. 

apocrni.  Kocb.  viii.  94. 

nerll.  Fonsc.  viii.  96. 

diospyri.  Thos.,  viii. 96. 

▼iburni.  Scop.,  viii. 96. 

vernoniffi.  Tho^..  viii. 97. 

cepbalanthi,  Thos..  viii, 97, 192. 

impatientis,  Thos.,  viii.  98. 

Bymphoricarpi.  Tbos.,  viii,  99. 
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Aphis  middletonii.  Thos.  viii.  99. 

carduella.  Walsh,  viii.  100. 

sambuci.  Liun..  viii.  100. 

oornifoIiiB.  Fitch,  viii.  101. 193. 

cratsBRifoli.  Fitch,  ylii,  101. 

medicafflnis.  Koch.  viii.  101, 192. 

amyffdali.  Blanch.,  viii,  102. 

populifolIsB.  Fitch,  viii.  102. 

pinicolens.  Fitch,  viii.  102. 

atriolicis.  Linn.,  viii.  198. 

oucumeris.  Forbes,  zii.83. 

heliantbi.  Monell.  viii.  194. 

hyperici,  Monell.  viii.  193. 

lutescens.  Monell.  viii.  191. 

caryella.  Fitch,  viii.  170. 

f  amipenella,  Fitoh,  viii.  171. 

maciilella.  Fitch,  viii.  171. 

mar^Inellus.  Fltcb.  yUI.171. 
I        punctatella.  FItob.  vlII.  171. 
I  Hyalopterus,  vlii.82. 

pruni.Fabr..  yiil.82. 

aquileffiee.  Koch,  viii.  83. 
Chaltophorns.  viii,  108. 200. 

nej^ndinis,  Thos..  viii,  103. 

populioola.  Thos..  viil.lOR. 

lonicera,  Monell,  viii.  104. 

yiminalis.  Monell.  viii,  105.200. 

sallclcola,  Monell,  viii,  106. 

oandioans  (?).  viii,  105, 

auercicola.  Monell.  viii.  201. 

smithiee.  Monell.  viii.  200. 
Myzocallls.  viii.  106. 

bella.  Walsh,  viii.  106. 

hyperici.  Thos.,  viii,  108. 
Lachnini.  viii.  114. 
Lacbnus,  viii.  115. 

sallclcola.  Uhler,  viii.  115. 

dentatus,  LeB.,  ill.  138;  vIII.  116. 

caryae,  Harr.,  vIII,  116. 

strobi.  Fitoh.  viii,  117. 

laricifex.  Fitch,  vlil.  117. 

abietls.  Fitch,  vlil.  117. 

alnlfolisQ.  Fitch,  viii,  118. 

quercifoliae,  Fitch,  vill,  1118. 

salicelis.  Fitch,  viii.  119. 

ulml,  Linn.,  vlil.  119. 

popali.  Linn.,  vlil.  119. 

lonidstiffma.  Monell.  viii,  119. 
Phyllaphls.  viii.  120. 

faffi.  Linn.,  viii.  120. 
Sipha.  viii,  120. 

rublfoUl.  Thos..  yili.  121. 

maydis.  Pass.,  viii,  122. 
Gallipterus.  vlil.  109.  196. 

betulcecolens,  Monell,  vlil,  198. 

ulmicola.  Thos.,  viii.  111. 

Queroifolli,  Thos.,  viii.  112. 

castanesB.  Fitch,  viii,  114. 

asclepiadis.  Monell.  viii.  197. 

bella,  Walsh.  197. 

caryflB,  Monell,  viii,  199. 

discolor,  Monell.  yili.  198. 

hyalinns.  Monell.  viii.  198. 

punctata,  Monell,  viii.  198. 
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OalUpterus  qaercioola,  Honell.  ylli,  199. 

wal9hl.  AloneU.  viii,  196. 

ulmifolli.  Monell,  vfii.  i96. 

muoidus.  Fitch,  vili,  172. 
PemphlffineB,  vili.  122, 
Schizoneurinl.  viii.  1*^5. 
Schizoneura.  viii,  125. 

lanii^era,  UauBmann.  i.  55  (Pemphiinis 
pyriJ:  viii.  126. 

rlleyl.  Thos.,  viii.  136. 

pinloola,.Tho8..  vili.  137. 

panicola.  Thos.,  vili.  138. 

Queroi.  Fitch,  viii,  189. 

teBsellata.  Fitch,  viii.  1S9. 

imbrioator.  Fitch,  viii.  139. 

fairi.  Lino.,  viii.  140. 

strobi.  Fitch,  viii.  140. 

ulml.  Linn.,  vili.  140. 

funsloola.  Walsh,  vili,  141. 

caryaB.  Fitch.  viif.Hl. 

cornicoia.  Walsh,  viii.  141. 

americana.  Riley,  viii.  202. 
Pemphlffinl.  viii,  145. 
Pemphieus.  vili.  146. 

fraxlnifolii.  Riley,  vili.  146. 210. 

rubl.  viii.  147. 

populicaulis.  Fitch.  iv.l93:  viii,  149. 

formloarius,  Walsh,  viii.  150. 

formioetoram,  Walsh,  vili.  160. 

pseudobyrsa.  Walsh,  viii.  151. 

vaflrabundus.  Walsh,  vili.  151. 

rhols.  Fitch,  viii.  152. 

ulmi-f asus.  Walsh,  viii.  153.1 

popularia.  Fitch,  vili.  15-i. 

populi-i^lobuli.  Fitch,  viii,  153. 

populi-vensB,  Fitch,  vili,  151. 

acerifolii.  Riley,  vili.  209. 

populi-monilis.  Riley,  viii,  205. 

populi-ranmloruin,  Uiley.  viii. 209. 

popuU-transversus.  Riley,  viii,  206. 
Hormaphis  spinosus.  Shlmer,  viii. 206. 
Olyphina.  viii.  142. 

uimioola.  Fitch,  vili.  142.201. 

era«rro8tidis.  Middleton.  viii.  144. 
Yaouna.  vlil.145. 
Chermesince.  viii.  155. 
Ohermes.  viii.  155, 

pinlfollse.  Fitch,  vili.  156. 

larlcifolise.  Fitch,  viii.  156. 
Adelses  abieticolens.  Thos.,  viii,  156  (Cher- 

mes  abieticolens). 
Phylloxera,  viii.  157. 

vai>tatriz.  Planohon.  i.  21  (Daotylo- 
sphaera  vltifollH)};  viii.  158  (Phylloxera 
vitifoliffi). 

caryfficauils.  Fitch,  vili.  160. 

oaryffifoliaB.  Fitch,  viii.  161. 

caryseyeneB,  Fitch,  viii.  162. 

caryee-fflobosa.  Shimer.  vili.  163. 

rlleyl.  Licht.  viii.  163. 

carysB-semen.  Walsh.  1.  28  (Dactylo- 
spheera  carysB- semen). 

oarycB-globuli.  Wals^,  viii.  164. 

spinosa.  Shimer,  viii«  164. 


Phylloxera  car yee  septa.  Shimer.  vili,  164. 

forcata.  Shimer,  vili.  164. 

depressa.  Shimer.  vili.  164. 

cornica.  Shimer.  viii.  164. 

carysp-firummosa.  Riley,  vili.  164. 

carvee-ren,  Riley,  viii.  161. 

caryee-fallax,  WklFfa.  viii.  164. 

oastanesB.  Hald.,  viii.  164. 
Tyohea,  vlil.  167. 

ert^eronensis.  Thos..  viii.  168. 

panloi,  Thos..  viii.  169. 
RhizobiinsB.  vili.  164. 
Rhizoblns.  vili.  165. 

laotaoie,  Fitch,  vili.  165. 
poffi.  Thos..  viii.  166. 


Cocon>j£. 

Chionaspis  furfureus.  Fitch  .1.53  (Aspidiotos 
harrisil;. 
pinifollBB.  Fitch.  11.83  (Bfytilaspis  pinl- 

folisB):  ill.  161  (M.  pinifoliiB). 
salicis.  Linn.,  i.  40  (Aspldiotus  salicls- 
nlgraB). 
Mytiiaspls   pomorum,  Bouche.  1.84  (Aspi- 
diotus   conchiformis):     11.24   (MytilasplB 
conchiformis);  ill.  159  (BC.  conchiforffii&). 
Pulvinaria  innumerabiiis.   Rathv..  villiO 
(Lecaniam  aoerioola). 


ORTflOPTERA. 

(Iv.26;v.26;vl.70.) 

A0BIDIP2B. 

(ix,  73-140.  cllllnols  species;  synopnis.  syoo- 

nymy,  descriptions,  etel.) 
Mermiria  bivittata.  Serv..  ix.97. 
Truxalis  brevicornis.  Linn.,  ix.97. 
ChlGoallls  viridis,  Scudd..  ix,99. 

conspersa.  Harr..  ix,99. 
Syrbula  admirabilis.  Uhl..  ix.  100. 
Stenobothrus  maoullpennls,  Scudd..  ix.lOi 

curtlpennis.  Harr.,  ix.  104. 
Stetheophyma  lineata,  Scudd.,  ix.104. 
Trafirocephala  virlaifasclata.  Harr..  is.lOS. 
Tomonotus  sulphureus,  Fabr.,  ix.  107. 

Bordida.  Burm..  ix.  107. 

nietanus,  Saus^..  Ix.  106. 
(Edipoda  8BQualls.  Say.  ix.l09. 

collaris.  Scudd  .  ix.  110.  . 

Carolina.  Linn.,  ix.  HI. 

belfraffii.  Stal..ix.l11. 
Trimerotropis  verruculata,  Scudd..  iz.l^ 

maratlma,  Harr..  ix.  113. 
Mestobrecma  oincta,  Thos..  ix,  113. 
Hippisoufl  nesieotus.  Thos.,  ix.  114. 

corallipes,  var.  ruurosus,  Scudd..  izil^^ 

dlsooideus.  Serv..  ix.ll6. 

phoenicopterus.  Burm.,  Ix.ll7. 
Camnula  pellucida.  Scudd..  Ix.  118. 
Pezotettix  unioolor,  Thos.,  ix,  118. 

mlnutipennis.  Thos..  ix.  119. 
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Pezotettiz  viola.  Thos.,  Ix.  120. 
eeudderi,  Ubler.  iz.  121. 
spretus.    Thomas,    i.  82    (Oaioptenns 

spretas):   vi,44   (0.  spretus):  vii.    96 

(C.  spretus);  Is,  121  (0.  spretus). 
atlanis.  Biley.  viitSS  (Oaloptenus  atlanls> : 

lz.]24(C.  atlanls). 
femur-mbnim.  DeG.,  1.  99  (Oaloptenus 

femur-rubrum):  vll,  88  (0.  femur-rub- 

rum);  ix,124  fC.  femur-rubrum). 
blYittataa,  Bay,  ix,126  (Oaloptenus  bivlt- 

tatos). 
differentlalls.  Thos..  iz.  127  (Oaloptenus 

diiferentlalis). 
Aciidinm  rubiginosum.  Harr..  iz.l28. 
emarginatum.  Uhler,  iz.l28. 
amerioanum.  Dr.,  iz.129. 


NEUBOPTERA. 


(iv.25:  T.2S.) 


HlMBBOBINA. 

Chrysopa  oculata.  Say,  viii.  177. 
illepida.  Fitch,  vili.  178. 
ehlorophana.  Burm.,  yiil.178. 
plorabonda,  Fiteh.  yili.  178. 
pseadographa.  Fitch.  vlU.178. 


ARAOHmDA. 

(iv.  1.) 

Tbombididjb. 

Trombidium  gryllaria,  LeB.,  111.  157  (Atoma 
gryllaria);  iz,196  (Trombidium  loousta- 
rum). 

GAMASIDJk 

Uropoda  amerioana,  Riley,  vii,  218. 

TTBooLypHn>& 
Heteropus  ventricosus,  Newport,  zli.l£0. 

Sabcoptida. 
Psoroptesequl.  Gerv.,  iz.64.  . 

Pbttoptidx. 

(zii.  123.) 
Fhytoptus  abnormis.  H.  Garman,  zii,lS4. 
aoericola.  H.  Garman,  zii,  135. 
frazini.  H.  Garman.  zii.  136. 
pyri,  Bcheuten,  zii,  141. 
Quadiipes.  Hhimer.  zii.  13S. 
Queroi,  H.  Garman.  zii.  138. 
salicioola.  H.  Garman.  zii,  138. 
thujas.  H.  Garman  .zii.  138. 
ulmi,  H.  Garman,  zii,  137. 

MYRIAPODA, 

(iv.  1.)  ! 

Julus  impressus.  Bay,  zi,44. 


VERMES. 


PL  A  TYUBLMINTHE8. 

TBEIfATODA. 

Faeciola  hepatlca,  Linn.,  iz,  67  (Distoma 
hepaticDm). 


OESTGDES. 

Tenia  ooBnums,  Kuch,  lz,69  (Codnurus  oer- 
ebralis). 
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abbreviatuB,  Cryptohypnus.  vll.  27. 

abbotti,  Lophyrus,  x.  65. 70. 

Thyreusrvii.  164.280.283;  x.  100, 

Abbott's  Saw-fly,  Lophyrus  abbotti.  x,  65. 70. 

Abbott'8  Sphinx,  Thyreus  abbotti.  vii,  164, 

280.283;  x.  100. 

abdomiaalis.  Urooerus,  x,  71. 

Aberrant  Wood-beetlep.  Iv,  37;  v,  37.92.93. 
101:vl.82. 

Abia  caprifoIH,  x.  65.66. 

cerafil,  x.64,65.66. 
abietlcolus,  Chermes,  viii.  156. 
abietfs.  Chermes,  vlif,  157. 

Lachnus.  viii.  117. 

Lophyrus.  X,  66.70. 
abnormis,  Phytoptus.  xli.  134. 
abortlva,  Gbloealtls,  ix,  92. 
abortivarla,  Dyspteris,  vii,  238.280. 
Abraxas  ribearia,  vii,  237. 
absinthli.  Aphis,  viii.  69. 

SiphoDOpbora,  viii.  69. 
acadica,  Thecla.  x.  93. 
Acalles,  v.  143. 
Acanthooephala,  ix.  69. 
Acanthoderes.  v.  158. 
Aeari.   (See  Mites.) 
Acarldaa.  ix.  66. 

Acarina,  ix,  59. 64. 65.    (See  Mites.) 
acaroides.  Aphis,  viii.  211. 
Acarus.  i.  36.44;  11.32.33.35;  iv.  1;  v,  1.65;  vl. 
19;  xii.  124.    (Bee  Mites.) 
scabiei.  1,  44. 
accentifera.  Piusia,  ix.  43. 

acerlcola,  Lecanlam,  vii,  5.108.109,120.278, 

281. 

Phytoptuft.  xii,  135. 
aeericorticis.  Lecauium.  vii.  121.281. 
aeerifoliffi,  Biphonophora,  viii,  47,78,195. 
acerifoUi.  Brepanosiphum.  viii.  195. 

Pemphigus,  viii,  209. 
acerlna.  Aphis,  viii,  78. 

Drepanoslphum,  viii,  78. 
aceris.  Ap^is.  viii.  49. 

Drepanoslphum.  viii,  78. 
•cemi.  MsieritL,  vi,  40,44,  pp.  Hi,  iv;  vii,  173. 

281;  X.  106. 108. 
acotosa.  Aphis,  viii.  88. 


Aohatodes.  vii,  272. 

zeaa,  vii.  100.222.278. 
achemon.  Philampelus.  vii.  165.280,283:   x, 

101.182. 
Achemon  Bphinx.  Philampelus  achemon. 

vii.  165.280.283;  x.  101.182. 
aohyrantes.  Blphonophora,  viii.  187. 
Acilius.  V.  51. 
AcmsBodera.  v.  96.96. 

pulchella.  v.  96. 

tubulus,  V.  96. 
Acmaeops,  v,  156. 
Aeoloithus.  vii.  271. 

americanus.  vii.  179.280.283;  x.  112. 

falsarius,  x.  112. 
Acorn  Weevils  (Bee  Nut  Weevils). 
acrsBa.  Arctla.  x.  115:  xi.  62. 

Leucarctia.  vii.  79.183.278,280;  x.  170. 
Acrida  brevicornis,  ix.  92. 
AcrididiB.  vl.  70;  ix.  73,80.82.86.87.92,131.  (Bee 

Locusts.) 
Aoridinae.  ix.  80.81.83.87. 
Acridini.ix.  83,86,90. 
Aoridlum.  ix,  86. 

alutaceum.  ix,  128. 

ambiguum,  ix,96. 

amerlcanum,  vi,  46;  ix.  81,91.96,129,131, 
133, 135.    (Bee  American  Locust.) 
var.  ambiguum,  Ix.  91,96, 130. 133. 
amerlcanum.  ix,  91. 

bivittatum.  ix.  96. 

carolinianum,  ix,  94. 

carolinum.  ix,  94. 

damniflcum.  ix.  96. 

differentiale,  ix,  96. 

emarginatum,  ix.  91.96.128,134. 

ensicornu,  ix.  92. 

femorale.  ix.  95. 

femur- rubrum,  ix,  95.     \ 

flavovittatum,  ix,  96. 

hemipterum,  ix,  93. 

laterale,  ix,  96. 

marginatum,  ix.  93. 

ornatum,  ix,  96. 

peregrinum.  ix.  130.133. 

phoenicopterum,  ix,  95. 

rubiginosum.  ix.  91,96.128. 

rustioum,  ix,  96. 

sanguinipes.  ix.  96. 
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sordidum.  ix.  98. 

salphureum,  ix,  94. 

tuberoulatam,  Ix.  95. 

vemioulatam.  Ix.  95. 

virginianum,  Ix,  93. 

viridifaHciatum,  ix.  93. 

xanthopterum.  ix.  94. 
Acrobasis  jaslandis,  vii.  250;  xi.  14. 

nebulo.  vli,  249;  x,  157.    (See  Apple  Leaf- 
crumpler.) 
Acronycta.  il,  151:  vii.  271. 

americana.  vii,  200.278.279,281. 

lepusculina.  vii,  201,279. 

obliDita.  vii.  201.279,282;  x.  131.170. 

populi.  vii.  201,279. 

prunivora.  ii.  53. 

superans,  ii,  51. 
Actias.  vii.  271. 

luna.  vii.  192:  X,  124.178. 
aouleatuB,  Hylesinus,  v.  147. 
aculiferus,  Leptostyius,  v,  159. 
Adela,  v,  10. 
Adel^es,  vlil.  34. 

lariois,  viii.  84. 

of  the  apruoe,    GliermeB  abieticolens  (V) 
vlii.  156. 
Adelocera,  v.  98. 

disooidea,  vii.  27. 

impressicollis,  vii.  27. 
Adephaffa.  iv.  19;  v,  19. 
Adetu8,  V,  158. 

AdipsopliaiieB  misoellus.  x,  180. 
adjanota,  Mamestra.  x.  1S6. 
admirabilis.  Stenobothrus,  ix,  93, 102. 

Syrbula.ix,  88.93.100. 
JEgeria.  vi.  37.39;  vli,  270.  277;  x.  110. 

acerni.  vi.  40„  44.  pp.  Ill,  iv;  vii.  173,281; 
X.  106, 108. 

anthracipennls,  x.  106,109. 

aslHpenDis,  X.  106.109. 

caudata.  vii,  172.279,282;  x.  106,108. 

cacurbitaB.vl.41,44,  p.  Iv;  vli.  173,  277,279, 
280; X,  106.107. 

exitiosfl.  1.24.80;  vl.  33,34.88.44.  pp.  i,  111; 
vli,  169,281;  X.  106.107.108. 

plctlpes,  X.  106.109. 

pollstiformis,  i.  24:  vii.  171. 280;  x,  106, 108. 

pyrl.  vl.  40.  44.  p.  lii;    vii,  170;   x,  106. 
107. 

rubi.vl.  40.44;  pp.  i.lll;vli.  175.282;  x.106 
108. 

syrlnffff.  vU.  174.281;  x,  106, 109. 

tlliffi,  x.106. 109. 

tipullformis.  vl,  39.44,  p.  il;   vii,  172.279: 
X.  106, 107. 151. 
MgerlB,,  Pear-tree  (See  Pear-tree  Borers). 
.I'^Kerian.  Maple  (See  Maple  JEgerlan). 
.l':eerlaD8.  ^:gerldffi.  vi,  34.36,?i;  vii,  169.269, 

270;  X.  106. 
.Egerllda\vl.  34,36.72;  vli,  169.269,270;  x.l06. 
a*nea.  Arthromacra,  v.  113. 

J<affrla.  v.  113. 
Ecquale.  SpharairemoD,  Ix,  94. 


aequalls,  Oryllus,  Ix,  94. 

Locusta.  Ix,  94. 

(Edlpoda.  Ix.  90, 94. 109. 112. 

Stenobothrus.  Ix,  93. 

Trlmerotropls,  Ix.  94. 
Kirea,  DlboUa.  v,  173. 

Plusla.lx,  43.44.45. 
ffiroldes,  Plusla.  Ix.  44.45. 
serosa,  Brachys.  v.  96. 
afflois.  Oryssus,  x.  71. 
Afiabus.  V,  51. 
AffathidildeB.  v.  63. 
AgratbldilddR.  v.  63. 
Agathldlum.  v,  63,75. 
AgloAsa.  vli.  272. 

plDfiralnalls.  vli,  248.280. 
Agonoderus.  v.  48;  xll.  111,115. 

comma,  xii,  27,43,56,111. 

pallipes.  V.  49. 
Affraphus,  v.  187. 
AgrauUs  vanlUae.  x.  80. 
Agrllua,  V,  95,  96. 

granulatus.  xll,  121. 

lateralis,  vl,  37, 43. 114. 

rufloollls.  v.  94.96;  vl.  35.  37.48.  114:  pp.  i. 
III.  y 

Agrlon.  I,  61. 
Agrlotes,  v,  99. 

mancns,  vl,  23.24,25,27.118;  p.  Iv;  vii.*iS. 
29. 

obscurls,  vl,  24. 

pubescens,  vli,  29. 
Agrotls,  vl,  11.  90;  vli.  83.84.97,99.202.271:  x. 
136.    (See  Cutworms.) 

annexa.  x,  136;  xil.  103,110. 

blcarnea,  vli,  204, 

clandestlna.  vli.  95.213,278;  x.  1». 

o-nlgrum,  vli.  89.202.278;  x.  132. 184:  xi.51. 

ooobranl,  vli,  92.209. 

cuplda,  X,  135. 

herllls,  vli,  90.204,205.278;  x.  133. 

loermls.  vli.  211. 

jaculifera.  vli.  206. 

lubrlcans.  x,  135. 

messorla.  vli.  92,209.278;  x,  134. 

DlgrlcaoB,  var.  malzl.  vli.  91.207. 

ortonl,  vli.  211. 

repentlh.  vli,  92.209. 

8aucla,vll.94.211.278:  x,U34. 

scan  den »,  vli,  208:  x.  138. 

subgothlca.  vli.  89,204,205,206.278;  ix.  141: 
X.  132. 

suffnsa.  vli,  210. 

tbllfera.  vli.  84.210. 

tesselata,  vli,  91, 206.278;  x,  133. 

trlcosa,  vii,  205.206;  x,  132, 

ypsllon.  vii.  93.210.278;  Ix.  141;  x.  134. 
ahaton.  Pamphlla.  vli,  160. 
Allantbus  Silkworm  Moth,  Samia  (Attacus* 

cynthla,  vli,  194, 277;  x,  125. 
Ajax  Butterfly,  Paplllo  ajax.  vli,  133.279.281; 

X,  74. 
ajax,  Paplllo,  vli.  135.279,281;  x.  74. 
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alabazDffi,  GhirsobothriB.  vl.  111. 
Alaus.  T,  96. 

oculatQS.  V.99;  vi,  25.116.  pp.  i.  li;  vii.  26. 
albicornls,  UroceruB,  x.  71. 

Xiphidra,  x,  71. 
aibifrons.  Chalcis.  x.  40. 

Edema,  vii.  191;  x.  120. 
alcestis.  Arsmnls.  vii.  150;  x.  82. 
Alder  Blifht.  Sehizoneura  teeselata.  viii ,  139 
Alder-leaf  Lachnus.    Lachnus    alaifollee, 

TUi.  118. 
Aleochara,  V,  67.7^ 
Aleocbarldes,  v.  68, 70.  ?2, 74. 
Aletia.xi,  82.92.99. 

arglllacea.  vil.  228.279. 
aietis,  Tachina.  xl.  97. 
Aleurodldai.  vii.  72;  vUl,  10.11,26.33. 
Alexia,  v,  182. 
Allecula,  v.  119. 

AUorblna  niUda,  v.  89;  vi.  107. 
allyni.  Eupelmua.  xl.  81. 

Isosoma.  xi.  73. 
Almond  Aphis.  Aphis  amyffdaU,  vlii.  102. 
alDifoltffi.  Lachnus.  vlil,  118. 
Alope  Batterfly.  Satyras  alope.  vii.  156;  x. 

92, 
alope.  Satyras.  vii.  156;  x,  92. 
alticola.  Plu8ia.  ix.  44. 
Aluclta.iv,  183;  vii,  273. 
alQtaceum.  Acridiam.  ix.  128. 
Alypia.  vii.  270;  x.  110. 

octomaculata.  vii.  176.280;  x.  110.172. 
Amara.  v.  99. 47. 48. 49;  xil.  110. 115. 
angastata.  X.  41;  xii.  110. 
carinata.  xli.  110. 
impuncticollis,  xii.  110. 
amatrix.  Catooala,  vii.  235,279. 
ambiguum,  Acridium.  Ix,  96. 
Amblysclrtes,  vii,  270. 

vialis.  vii.  161. 
ambrosia.  Aphis,  viii.  211. 
ambrosiaB.  Siphonophora.  viii.  50. 
American  Copper  Butterfly.  Ghrysophanus 
americana,  vii.  15S,282;  x,  95. 
Lackey  Moth.     (Bee  Apple-tree  Tent 

Caterpillar.) 
Locust.  Acridium  americanum.  vi,  45. 
Description,  ix,  91, 129. 
Effgs.  ix.  131. 

Figure,  ix.81.  , 

Habits,  ix.  133,1%. 
Injuries  by.  ix.  135. 
Synonymy,  ix,  96. 

Teliow  variety.  Acridium  america- 
num. varambiguum.  ix.  91,96.130, 
133. 
Maple  Moth,  Apatela  (Aoronycta)  ameri- 

cana.  vii,  200.278.279,281;  x,  ISO. 
Procris.  Acoloithus  amerloanus,  vii,  179, 

280.288;  x,  112. 
Tent  Caterpillar.    (See  Apple-tree  Tent 
Caterpillar.) 


Vine-chafer,  Lii;ht-loving  Vine-chafer. 
Anomala  lucicola,  ii,  54;  v,  89;  vi,  105, 

P.  11. 
americana.  Acronyota.  vii,  200.278.279.281. 
Apatein,  vii,  200;  x.  130. 
Ghrysophanus,  vil.  158.282;  x.  95. 
Clisiocampa,  vii.  110.  119.  197.  277,  279;  x, 
122.  123,  155.     (See     Apple-tree    Tent 
Caterpillar.) 
Ctenucha.  vil,  179. 
Gyrtaoanthacris.  ix,  96. 
Gastropacha,  x,  166. 
Schistocerca,  ix.  96. 
Sohlzoneura.  viii.  202.211. 
Sllpha.  V.58. 
Uropoda.  vii.  218. 
americanum.  Acridium,  vi.  45;  ix.  81.91.96. 
129. 131. 133. 135.    (See  American  Locust.) 
Platydema,  v,  125. 

var.  ambiguum.  Acridium,  ix.  91,96,130, 
133. 
americanum,  Acridium,  ix,  91. 
americanus,  Acoloithus,  vii,  179,280.283;  x, 
112. 
Gryllus,  ix.  96. 
Necrophorus.  v.  58. 
Procris.  vii.  179. 
amcenum,  Callidium.  vi.38.43. 148,  pp.  ii.  ill. 
Amphalocera.  xi.  83. 
Amphasia,  xil,  112, 115. 

interstitialis.  xli.  112. 
Amphicerus  bicaudatus.  vl,  38.  43, 123.  pp.  i. 

ii, ill. 
Amphionycha.  v.  158. 
Amphipyra  pyramidoides.  ii,  56;  vii.  225. 
Amphorophora,  viii,  42. 
ampla.  Plusia.  ix.  44. 

Amputating  Brocade  Moth.   (See  Yellow- 
headed  Cutworm.) 
amputatrix.  Hadena.  vii,  217. 
Amycla.  vlii,  35. 
amygdali.  Aphis,  viii,  102. 
amyntor,  Geratomia,  vii.  167,279;  x,  102. 
Anabrus  simplex,  vi,  54. 
Analcis.v.  135.142.143. 

fragarlffi.  V,  143;  vi,  38.43.83,85;  p.  iv;  xii, 
65. 
anarfryra.  Plusia,  ix,  50. 
Anarsla  lineatella.*sli.  76. 

pruinella.  xii,  77. 
Anaspis,  v,  114.  • 

Anatls  15-punotata,  vi,lT4;  Vii,  128;  viii,  174; 

xi.27. 
Anchylochira.  v.  96. 
Anchylopera.  vii,  273. 

fragarlffi,  vii.  108.258.282. 
Ancyloxypha  numitor.  x.  96. 
andrla.  Paphia,  vil,  156,279,280. 
Angerona,  vii,  272. 

crocataria.  vii.  243.279. 
Angoumols  Grain  Moth,  Fly  Weevil.  Gele- 
chia  cerealella,  vii.  266,280.283;  xii.  8. 144. 
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auffulata,  Aspidoglossa,  v.  43. 
Photinus.  V,  107. 
ScariteB,  v,  43. 
angulnm.  Plusia,  Ix,  50. 
anfiruBlacolUs.  Melee,  v,  115. 
anffustata.  Amara.  x,  41;  xii.  110. 
anguBtatas.  tfaorodactylup,  v.  87. 
angusticornis.  Truxalls.  Ix.  92. 
Anisodactylus.  v.  47.48.49:  xli.  111.  113.  115, 
116. 
baltimorensis,  v,  48;  xli.  112. 
discoiddus,  xii,  112. 
harrisi.  xli.  112. 
opaouiUB,  xli,  112. 
rudtiouB,  xli,  112. 
•sericeas.  xil.112. 
Aninophleba.  vlil.  35. 
Anisoplfa.  xii,  55. 

austriaoa.  xli.  54. 
Aiiiaopteryx,  vil,  241,272. 

autumnata,  yii,  238.277.278.279.281;  xl,  26. 

31. 
pometaria.  vii,  238.  277.  279.  281:   x.  148. 

(See  BprlnfiT  CaDker-worm.) 
vernata,  ill,  99;  vl.  16, 89;   p.  i;  vil  107. 
110.119.238. 239.2n.278.2;9:  xi.  25.26,29.31. 
(See  BpriDff  Canker-worm.) 
Anisota  senatoxia,  vii,  196. 
Anisotoma.  v.  63. 
Anisotomidfe,  v,  36.56,63. 
Annelida,  ix.  58. 

annexa.  Agrotis.  x.  136;  xii.  103,110. 
aonulatA,  Brochimena.  ii.  62. 

Psylla,  viii.l8. 
AnnulatAd  Psylla.  Psylla  annulata,  viil.l8. 
annullpes,  Aphis,  viii.  211. 
Aoobium.  V.  102. 

paniceum.  v,  101;  vi.  122;  p.  i. 
tenuistriatum.  v.  102. 
AncBCia,  viii.  35. 
Anomula.  v.  83.88.89;  vi.  107. 
binotata.  vi.  105:  p.  ii. 
laoicola,  ii,  54;  v.  89:  vi,  105;  p.  ii. 
varlans.  ii.  54;  v.  89;  vi,  105;  pp.  i.  ii. 
vitis.  ii.  54. 
Anomis,  vii.  272. 

nrBillacea.  vii.  228.279. 
xylioa,  vli.228. 
Anomuea,  v.  169. 

laticlavia.  v.  169. 
anonymAk  Tachina,  xi.  97. 
Anoplitlf*.  V.  174. 

Anorthosia  punctipennella.  i.  TX 
Ant.  Yellow  (See  Yellow  Ant). 
AnthHxia.v,  95,96. 
Anthielda*.  v.  34, 112. 113, 116. 
Anthicus.  v,  116. 
Anthobium.  v,  75, 

proteotum.  v,  75, 
Anthocoris,  iv.  197. 
in4idio8ii9.  xii.  4:). 
musculcsuH,  iv.  197. 
Antbomyia  brassicn),  v,  67. 
Anthonomides.  v.  135.140.141. 


Anthonomus.  v.  132. 141. 
pomorum.  v.  141. 
prunioida.  i.  15.66.72;  11.94;  v.  141;  vi.m 

143,  p.  iii. 
pyrl.  V.  141. 

quadrigibbus,  1.77;  v.  132,140.141;  vI.8J, 
85.l35.pp.  l.ii.iii. 
AnthophagUB,  v.  75. 
Antbophora  retusa.  xii.  150. 
antliraoipennis.  £geria,  x,  106.109. 
Anthrenas.  v,  60.61. 
castanece.  vi.99. 
musteorum.  vi,  93.  p.  iii. 
Anthribld89.  v.  127.128. 129. 
Anthribus.  v,  129. 
Antiopa  Butterfly.  Vanessa  antiopa.  vii.  153. 

279.282.283;  x.  85.163. 
antiopa.  Vanessa,  vil.  153.279.282.283:  z.8S. 

163. 
Ants.  Pormicidap.  i,  60;  Iv.  6;  v,  6;  vl.71;  xii, 

43,44,110,111.112.114. 
Apanteles  orobens.  xii.  104. 
aparines.  Aphis,  viii.  88. 
Apatela.  americana.  vii,  200;  x,  ISO. 
hamamelis,  x,  131. 
lepusculina,  vii,  201;  x,  130. 
obiinita.  vii,  201;  x.  181. 
occidentalis,  x.  129. 
rubriooma,  x,  132. 
superans,  x.  131. 
Apatura,vii,270. 

celtis,  vii.  156.279.280:  x,  88,89. 
clyton.  vii.  165;  x,  89. 
herse,  x.  89. 
Aphalara,  viii,  212. 
Aphanobius  sordidus.  vi,  117. 
Aphelinus  mytllaspidis.  11. 34;  iv.  200. 
Aphid®,  vi.  ?2;  vil.  6,71.278;  viii.  19.   iSee 

Plant  Lice.) 
Aphiden.  viii.34. 
Aphides.    (See  Plant  Lice.) 
Aphides.  Gall-makinir.    (See  Oail-makiDg 

Aphides.) 
aphidicola,  Formica,  i,  61;  viii,  150. 
Aphididae.  viii.  6,10.11.19,33.35.   (See  Plant 

Lice.) 
Aphldildes.  viii.  175. 
Aphidina.  viii.  19. 
Aphidinae.  vii,  74;  viii,  19. 29. 85. 36. 38, 89, C 4^. 

134,182. 195.    (See  Plant  Lice.) 
Aphidini,  viii.  39. 40. 42. 45. 46. Si,  114. 
Apbidiphaga.  v,  178.182. 
Aphidius.  viii.  55:  xii.  90. 
avenaphis,  viii,  176. 
lactucaphis.  viii.  175. 
polygonaphis.  viii.  175. 
viburnaphis.  viii,  175. 
Aphidius.  Cherry-louse.  (See  CherrT-loQ« 
Aphidius.) 
Cranberry- louse.  (See  Cranberry-Iou-*^ 

Aphidius.) 
Grain-louse.     (See  Grain-louse  Aphi- 
dius.) 
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Knotweed-louse.    (See  Knotweed- louse 

Apbidlas.) 
Lettuce  -  louse.      (See     Lettuce-louse 

Jlphidius.) 
Poplar-louse.   (See  Poplar-louse  Aphi- 

dius.) 
Wheat-louse.   (See  Wheat-louse  Aphl- 

dlus). 
Willow- louse.   (See  Willow- louse  Aphi- 
dius.) 
Aphis.  Tin.  79. 122. 

Characters.  1. 66;  vlli.  34.36.37,38.40.84. 
ClasslfloatiOD,  viil.  33, 34. 36, 37. 38. 40. 44, 80. 
Compared  with  Calaphls  betulella,  vili. 
Ill, 

Hyalopterus.  viii.  82. 

Lacbnus.  ill.  139. 

Myzus,  viii,  74. 

PhorodoD,  yiil.  69. 

Rhopalosiphum,  viii.  79. 

Sipha,  viii.  120. 
Food  plants,  i.  60;  viii,  16, 27. 28. 38. 
Habits.  viU.  38.85. 
Nomenclature,  vill.  16. 
Reproduction,  viii,  29,30. 
Typical  species,  viii.  42. 
iphis  absinthii,  viii.  69. 
acaroides,  viii,  211. 
acerina,  viii.  78. 
aceris,  viil.  49. 
acetosa.  viii.  88. 
ambrosia,  viil.  211. 
amygdali.  viii.  102. 
aoDulipes.  viii,  211. 
aparines,  vili,  88. 
apocyni.viii,  94. 
armata,  viil,  88. 
asclepiadis.  viii.  191. 

var.  lutescens.  viil.  191. 
atriplicis.  viii,  88. 198. 
avene.  viii,  51, 176. 
beccabnnKffi,  viil.  97. 
bella.  1. 60;  viii.  lOf..  107. 197. 
berberidis,  vili.  81. 
betulie,  viii.ll0. 
betulfficolens,  vili,  110,198,199. 
bicolor.  viii,  211. 
brassicae,  viii,  91. 
bursaria,  viii,  34. 
capre»,'vili.  84. 
carduella.  viii,  lOO. 
caryiB,  viii,  116. 
caryella,  viil.  170. 

var..  vili.  171. 

costalis.  viii,  171. 
cephalanthi,  viii.  97,192. 
cerasi.  viii,  42,93. 
cerasifolias,  viil,  42,93. 
cereall8,vlii,51. 
cbenopodii,  viii.  88. 
circffizandis.  viii.  89. 
coreopsidls,  viii,  193. 
corni.  viii,  101. 
coraifolia*.  viii.  lOl.  193. 


ooryli.  viil.  106. 

oracoas,  vili,  88. 

oratffifiri,  viii.  loi. 

cratSBgifoliae.  vili,  101. 

cucumerls,  zii,  83. 

cucurbitSB.  xii.  84. 

dahliee,  viii,  88. 

daucl,  viii,  181. 

diospyri,  viii,  95. 

diplepha,  viii,  211. 

discolor,  viii,  211. 

euonymi,  viii,  88. 

euphorbiffi,  viil,  57. 

fabse.  viii,  88. 

fagi,  viiib  43,120. 

fraxini,  viii.  147. 

fumipennella.  viii,  171. 

furoipes,  viii,  211. 

ffalliscabri.  viii,  88. 

genlsts,  viii,  88. 

ffibbosa,  viii.  211. 

ffranaria,  viil.  51, 181. 

heUanthl.  viii,  194. 

hordei,  vili,  51. 

hortensis,  viii.  88. 

humuli.  viii,  42.87. 

hypericin  viii,  193. 

impatlens.  viii,  98. 

laburnl,  viii.88. 

lactucffi,  viii.  61. 

lanigera.  viii,  43,  126,  133.  (See  Woolly 

Aphis  of  the  Apple-tree.) 
lathyri.  vili.  64. 
lutescens.  ^iii,  191. 
maculella,  viil,  171. 
mahaleb,  viii,  70,72. 
maidls,  vil.  71,  75.  278;  viii,  31,  89;  xi.  67; 

xii.  41. 44. 
mali.vii,73;  viii.  23,25.  42,85.  86,89,94,121* 

130:  xi,9.  (See  Apple-tree  Plant  Louse.) 
mallfoliaB,  viii,  86. 
marginella,  viil,  171. 
mareinlpennis.  viii.  211. 
medioaiirinis,  viii,  101, 192. 
mlddletoni,  viii,  99. 
nerii,  viii.  95. 
onobrrchis.  viii.  64. 
oreaster,  viii,  211. 
papaveris,  viii.  88. 
pastinacffi,  viii,  84. 
persicsB.  viii.  42. 
pilosa.  viii.  211. 
pinicolens.  viii,  102. 
pisi.  viii.  64. 
populi.  viii.  105. 
populifolia}.  viii.  102.151. 
pruni.  viii.  42.72,82.87. 
prunilolio),  viii,  87. 
punctatella.  vili,  171. 
pyri,  viii,  101. 
Quercifoliae,  viil.  79. 
auercus,  viii,  108. 
rhodryas,  viii.  211. 
riblcola.  viii.  76. 
ribifl.  i,  60;  vili.  76. 
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Hbis-Dleri.  viii.  61. 

roborif*.  vill,  84. 

rosee.  viii,34.42. 

rubeoula.  viil.  211. 

rumiols.  viil,  88. 

var.  atriplicls,  viii.  19S. 

salicicola.  viii.  192. 

salicti.  viii.  115. 

sambud.  viii,  100. 

sambucifoIfsB,  viii,  100. 

detariffi.  viii.  192. 

solid  aeinls,  viii,  49. 

sonchi.  viii.  60. 

symphoricarpi.  viii.  99. 

tblaspeas.  viii,  8s.  ' 

tulipee.  viii,  81.188. 

ulmarisB.  viii,  64. 

ulmi,  viii,  43.119.136. 

vernoniee.  viii.  97. 

vertlcolor,  viii,  211. 

viburnl,  viii.  96. 

vicfie,  viii,  88. 

vltis.  viii,  65. 

zaothells.  viii,  211. 

Aphis.  (See  Plant  iousej 

Almond.     (See  Almond  Aphis.) 

Apple  leaf.     (See  Apple  leaf  Aphis.) 

Apple-tree,  (dee  Apple-tree^plant-louse.) 
Bean.    (See  Bean  Aphis.) 

Beech.    (See  Beech  Aphis). 

Bireh.    (See  Birch  Aphis). 

Bottle-irrass.    (See  Bottle- grrass  Aphis). 

Cherry-tree.    (See  Cherry-tree  Aphis). 

Doffwood  -  leaf.      (See    Doi;wood  -  leaf 

Aphis). 
Elder.    (See  Elder  Aphis). 
Elm-leaf.    (See  Elm-leaf  Aphis), 
found  on  the   Willow.    Siphonophora 

salicola.  viii.63.192. 
Grain.    (See  Grain  plant-louse). 
Grape-inhabitins.   (See  Grape  Louse). 
Hickory  ealL    (See  Hickory  eall  Aphis). 
Hop.    (See  Hop  Aphis.) 
Ironweed.    (See  Ironweed  Aphis). 
Enotweed.    iSee  Knotweed  Aphis). 
Maize  or  Corn.    (See  Corn  Plant-louse). 
MarRiued      Spurge.      (See     Margined 

Spurge  Aphis). 
Melon  or  Cucumber.    (See  Melon  Plant- 
louse). 
D^lkweed.    (See  Milkweed  Aphis). 
Mouldy     (See  Mouldy  Aphis). 
Oat.    (See  Grain  Plant-louse), 
of  the  Apple-tree.  Woolly.    (See  Woolly 

Aphis  of  the  Apple-tree), 
of  the  Canada  Flea-bane.  Siphonophora 

erigeronensis.  viii.  58. 
of  the  Elm-leaf  Cockscomb  Gall.  Gly- 

phina  (Byrsocrypta,    Colopha)  ulmi- 

cola.  vii,  76;  viii.  43.83.142.204. 
of  the  Elm-tree.  Woolly.    (See  Woolly 

Aphis  of  the  Elm-tree.) 
of  the  Oak.  Woolly.    (See  Woolly  Aphis 

of  the  Oak). 


of  the  Spanish  Needle.  Siphonophora 

ooreopstdls,  viii.  59. 
Peach-tree.    (See  Peaoh-tree  Aphis). 
Pine-inhabiting.    (See  Pine-inhabiting 

Aphis). 
Plum.  Plum-leaf  or  Plum-tree.    (8e« 

Plum  Aphis). 
Poplar-leaf.    (See  Poplar-leaf  Aphis). 
Rose.    (See  Rose  Aphis). 
Snowball.    (See  Snowball  Aphis.) 
Snowberry.    (See  Bnowberry  Aphis). 
Spotted-spurge.     (See  Spotted-spurge 

Aphis). 
Spotted  Willow.    (See  Spotted  Willow 

Aphis). 
Strawberry.    (See  Strawberry  Aphis). 
Tamarack.    (See  Tamarack  Aphis). 
Tansy.    (See  Tansy  Aphis). 
Thorn-leaf.    (Bee  Thorn-leaf  Aphis), 
Touoh-me-not.      (See     Touch-me-not 

Aphis). 
Verbena.    (See  Verbena  Aphis). 
Aphodildae.  v,  37.79.70.81;  vi,  70,80.82. 
Aphodius.  V,  81, 
flmetarlus,  7, 81. 
oblongus,  V,  81. 
terminalis.  v.  81. 
serval,  v,  81. 
aphrodite.  Argynnis,  vii,  150;  x,  81. 
Aphrodite  Butterfly,  Argynnis  aphrodite. 

vii.  150;  X,  81. 
apiarius.  Trichodes.  v,  109. 
apicalis,  Phiionthus.  v.  o8. 
apioatus.  Elater.  v,  100. 
apiculata,  Locusta,  ix.  95. 
Apidffi,  vi.  71. 
Apion.  V.  142. 
Apionides,  v.  136. 142. 
Apis,  V.  2. 

apivorus.  Promachus.  ii.  64;  vi.  162,163. 
Aploneura,  viii,  37.41.42.43. 
apocynl.  Aphis,  viii.  94. 
Apomerides.  v.  133. 135, 142. 
Apotasimerides,  v  133.142. 
Apple-bud  Worm.  Eccopsis  malana.  xi,  W- 
Curculio.  Four  humped  Curculio.  Antho- 
nomus  quadrigibbus.  i.  77;   v.  132, 140, 
141;  vi.  83.85.136.  pp.  i.  ii.ill. 
-leaf  Aphis,  Aphis  malifolite,  viii,  86. 
Apple  Leaf-crumpier,  Rascal  Leaf-crump- 
ler,  Leaf-orumpler.  Phycita  (Acrobaslsi 
nebulo,  1. 34;  iii.  104. 106, 117;  vl.  18. 
Compared  with  apple-bud  worm.  xi»l'- 
Figure  of  crumpled  leaves  containlnK 
larvae,  iii.  117;  vii.  249. 
Imago.liI.il?;  vii,  249. 
larva,  anterior  part,  ill,  117:  vii.  249. 
larva  in  case.  ill.  117;  vii.  249. 
wings,  ill.  119;  vii.  250;  x.  157. 
wings  of  Individual  bred  on  crab- 
apple,  iii.  119;  vii.  250:  x.157. 
Food-plants,  i.  34;  vii,  250.279. 
Imago,  iii,  118.123;  vii.  249.25CL 
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Inseot  enemies,  i,  31;  ill.  121,123;  xi.lS. 

Larra,  lU,  118;  vll.  249;  x,  157. 

Life  blBtonr.  i.  84;  lii.  118:  vil,  249. 

Name,  lii.  118. 

Qaaile  feeding  on.  lii,  121. 

Baiuse.  i.  34. 

Bemediee.1,34;  il,  15;  iii.106.121;  vi,  11.18; 

▼11.250. 
Speeiflo  idectity  with  Phycitau  jfirlandls, 
lii.  117, 119. 120. 122. 123;  iv.  188;  ^11.251. 
Apple-leaf   Folder.  Lesser.    (See    Lesser 
Apple-leaf  Folder.) 
Skeletonizer,  Pempelia  hammondi.  vii. 

252.277. 
Tyer.  Green.    (See    Oreen    Apple-leaf 
Tyer.) 
Apple Mafirgot-fly,  Trypeta  pomonella.  1,29. 
Midffe.  Sciara  (Molobrus)  mall,  i.  19.31.32. 
-root  Plant-louse.  (See  Woolly  Aphis  of 
the  Apple-tree.) 
Apple-tree  Bark^Ioase.    (See  Oyster-shell 
Bark-loase.) 
Borer,  Flat-headed.  (See  Flat-headed 
Apple-tree  Borer.) 
Bound-headed.  (See  Round-headed 
Apple-tree  Borer.) 
Caterpillar.     Unicorn.     (See     Unicorn 
Prominent) 
Apple-tree  Plant-louse  or  Aphis.  Apple 
Plant  Louse.  Apple  Louse.  Aphis  mali. 
Climatic  influences,  xi.  9. 
Color  of  thorax,  vili.  23. 
Compared  with  other  species,  viii.  86.94. 

121,130. 
Description,  vlli.  85. 
Ecvs.  time  of  deposit,  viii,  32. 
Example  of  (rroup.  viii.  45. 
Piflfure  of  head  and  antennae,  vlll.  89. 
of  insect,  viii.  85. 
of  wlnsr.  vii,  73;  viii.  26.85. 
Hibernation,  viii.  32. 
Occurrence  in  1881.  xi,  9. 
Bemedy,  xi,  9. 
Type  of  Kenus.  vlil.  42. 
Apple-tree  Tent  Caterpillar.  American  Tent 
Caterpillar  of    the  Orchard.  American 
Lackey  Moth,  Clislocampa  amerlcana,  il, 
18:  tU,  no. 

Eggs,  vl,  12;   vii.  197;   x.  123. 

compared  with  those  of  forest  tent 
caterpillar,  x.  123. 
Figure  of  eggs,  x.  122. 155. 

of  larva,  x,  122. 155. 

of  pupa.  X.  122. 155. 
Pood  plants,  vii.  197.277.279;  x,  123, 165. 
HabitB  and  mode  of  life,  vii,  1 11 ;  x.  122. 155. 
Hibernation,  vii.  197. 
Insect  enemies,  vii,  119. 
Larva.  vU.  197, 198;  x.  122. 155. 
Moth,  vii,  198. 

Occurrence  in  1877,  vii.  107. 110. 
Bemedle8.vi,12.13;  vU.197. 
Web.  X.  122. 
Apple  Weevil.  Anthonomus  pomorum.  v,141. 


Worm.  (See  Codling  Moth.) 
aquileffisB.  Hyalopterus.  viii,  83. 
Arachnida*  v.  l;  ix,  58.65;  xii.  114.115.  . 
Araneica,  ix.  59. 
arboricola,  Strigoderma.  v,  89. 
Archippus  Butterfly.  Danais  archippus.vii. 

149,281;  X.  79.161. 
archippus.  Danais.  vii.  149.281;  x.  79,161. 
Arctia,  vii.  271;  x,  110. 
acraea.  x,  115;  xl.  62. 
ari;e,  vii,  182,278,281;  x,  115, 170. 
Isabella,  ix,  53;  x,  115.169. 
phalerata.  vii,  181,280;  x.  115, 171. 
arctica,  Hadena.  vii,  96. 217.278;  x.  137. 
Arctiidffi.  iv,  188. 
Aroypteralineata,  ix,  93. 
arsre,  Arctia.  vii.  182,278.281;  x.  115.170. 
Arge  Tiger  Moth,  Arctia  arge.  vii,  182.278. 

281;  X.  115.170. 
argentifera.  Plusia.  ix.  50. 
argillacea,  Aletia.  vii.  228.279. 

Anomis.  vii,  228.279. 
argus.  Chelymorpha.  v.  176. 
Arirynnis.  vii,  270. 

alcestis,  vii,  150r,  x,  82. 
aphrodite,  vii.  150;  x.  81. 
atlantis,  x,  82. 
bellona,  x,  83. 183. 
cybele.  vii,  150;  x.81. 
diana,  vii.  149.282;  x,  81. 
egleis,  X,  164. 

idalia.  vii.  149.282;  x.  81.162. 
myrina,  x,  82. 161. 
Arffyrolepia,  vii,  27S. 

Quercifoliana,   vii,  4,114.257,279.281;    ix. 
142. 
ariadne,  Odontota,  v,  175. 
Arma  splnosa.  ii.  64.  66;  ill,  162;  iv.  184;  vi. 

162.163. 
armata.  Aphis,  viii,  88. 
Armed  Hellothis.    (See  Corn  worm.) 
Armed  Soldier- busr,  Spined    Soldier- bug. 
Soldier-bug.  Podisus  (Arma)  spinosus,  ii. 
64.66;  lii.  162;  iv.  184;  vi,  162.163;  vii.  119.218. 
armicoIUs,  Magdalis.  v.  139;  vi,  38.43. 132,  p.  ii. 
armifirera.  Heliothis,  vii.  4,102,231.278.279;  x, 

150;  xi,  5.82.    (See  Corn  Worm.) 
armns,  Limonius.  v.  100;  vi.  25. 
Army-worm.       Black-worm.       Leucania 
(Heliophila)  unipuncta.  vii,  33.96;  x,  2.5; 
xii.  120. 
Alternation  of  increase  and  decrease. 

xii.  120. 
Birds  feeding  on.  vi,  57;  xi,  15. 
Broods,  vii.  224;  x.  5.27;  xi.  57. 
Chronological  history,  x,  6. 
Climatic  Influences,  vi.  56.57.59;  vii.  224; 

X.  33,48.56;  xi,  58. 
Cutworm   habits,  vi,  57,58;  vll,  81.101;  x. 

5.17.55. 
Eggs.  vi.  58:  X.9. 
i<  igure  of  parasite,  vii,  225:  x,  38. 
of  larva,  vii.  101;  x,  5;  xii.  102. 
of  moth,  vii.  101 :  x.  5. 
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Flffare  of  pupa,  vii.  101;  x,  ft;  xll.  192. 

Food  plants,  vi,  56.68.  pp.  ii.iii.iy:  vii. 

101.278.280.283;  x.  16.16;  xl.  8.49.60;  xU. 

102. 

Habltd  and  mode  of  life.  vi.  57.68;  vii. 

vii.  101.224:  X.  102;  xi,  49.64. 
Hibernation,  vi.  69;  vii,  224:  x.  27. 
Injuries,  yi.56,76:  x,  15;  xi.  49. 
'  Insect  enemies,  vii.  119.226;  x, .%;  xi.  62. 
53.68:  xii.  102.120. 
Larva,  vi.  75;  vii.  102.225;  x.  8. 12:  xi.  49.56. 

notices  of.  x.  23;  12. 102. 
Life  liibtory,  x.  5. 
Literature,  x.  2.5,6. 
MisraUons,  vi.  57.58;   vii.  101;  x.  16.55; 

xi.61. 
Moth.  vii.  102.225;  x.  18. 

dates  of  captures  of.  x.  21;  xi. 54,55; 
xii.  102. 
Natural  history,  x.  7. 
Occurrence  in  1875,  vi.  3. 56. 
in  1880.  X.  2. 
in  1881.  xi.4.8. 
in  1882.  xii.  5. 102. 
Proper  home  of  the  species,  x,  33;  xi.  51. 
Pupa.  X.  18. 

Bemedies,  vi.  59;  vii.  101.225;  x.36.42. 
Terms  of  life,  x.  20. 
Army-worm.  Fall.    (See  Fall  Army-worm.) 
Wheat  head.    (See  Wheat-head  Army- 
worm.) 
Arphia  sanflruinaria,  ix.  94. 
sulphurea.  ix.  94. 
panthoptera.  ix.  94. 
Arrhenodes,  v.  131. 

septentrlonalis.  v,  131. 
septentrionis.  v.  131. 
Arsilonche  henriol.  x,  171. 
arthemis.  Limenitis.  x,  88. 
Arthromacra  eenea.  v.  113. 
Arthropoda.  ix.  58. 
Articulata,  v.  1;  ix.  57. 
arvensis.  Doleru^.  x,  64.65.67. 
Arytesna,  viii,  212. 
Arzama.  vii.  84. 
Ascaris  lumbricoides.  ix,  70. 
asclepiadifolii.  Siphonophora,  viii.  58. 
asclepiadls.  Aphis,  viii.  191. 
OalUpterus.  viii.  196. 197. 198. 
Siphonophora.  viii.  58. 191. 
var.  lutescens.  Aphis,  viii.  191. 
Siphonophora.  viii.  191. 
Asemini.  v.  163. 
Asemum,  v,  153. 

Ash-ffray  Blister-beetle.  Macrobasis  \tni- 

colur  (Lytta  cinerea).  ii.  64.  66:  vi.  126. 

pp.  I.ii. 

Pinion.  Llthophane  (Xylina)   cinerea. 

vll.  227. 277, 279. 280, 282. 

Ash-tree  borer.  Neoclytus  (Clytus)  caprsea, 

V,  154:  vi.  38,44.151,p.  i. 
Asida.  V.  123. 
Asilida?.  iv.  20;  v,20;  vi.  73;  ix.  61. 


asilipennis.  Mgerlti,  x,  106, 109. 
Asilus  Flies,  ix.  136. 
Asiphum.  viii,  35.200. 
Asopla,  vii,  272. 

cos  talis,  vii.  247. 278. 

farinalls.  x.  157. 
aspatafiri,  Crioceris.  v.  165;  vi.l68,165,p.L 
Asparagus  beetle.  Crioceris  asparoffi,  ii.  6; 

V.165;  vi.  158.165.P.  i. 
Aspldiotus.  i,S8.39;  ii,  45. 

conchiformis.  i.  31.54;  ii,  87.   (See  Oys- 
ter-shell Bark- louse.) 

harrisi.  i.  53;  vii.  108.277. 

pinifoilflB.  i.  39. 

salicis-niffrffi.  i.  40. 
AspidoglossH  aneulata,  v  43. 

subanffulata.  vi,  89. 140. 
Asterlas  Butterfly,  Parsnip  worm.  Carrot 
worm.  Papiiio  asterias.  vii.  137.1^280. 
2S1;  X,  74.173. 
asterias.  Papiiio.  vii.  137. 138.280.281;  x. 74. 173. 
asteris,  Trypeta.  i.  S3. 
Astoma,  iii,  158. 

ffryllaria,  vi,  56. 
atalanta  Butterfly.  Pyramels  atalanta,  vii. 

153.281;  X.86. 
atalanta.  Pyrameis,  vii.  153, 281;  x,  86. 
Ataxia.  V.  168. 
Atemeles.  v,  73. 

cava,  V,  78. 
ater,  Ocypus,  v,  69. 
Aterpides.  v.  134. 
Atheroides.  viii.  34. 

serrulatus,  viii.  84. 
Athous,  V,  99, 100;  vi,  25. 
atiantis,  Arsrynnis,  x.  82. 
CaioptenuB.  vi,  45;  vii.  35.  36.  38.  39.  40;  ix. 

92. 96. 122. 124. 125, 131. 132. 134.     (Bee  Lesser 

Locust.) 
Atoma.  iii,  158. 

ffryilarla,  Ui.  157;  ix.  136. 
atrtt,  Lucidoca.  v.  1U6. 
atrata.  Pimpla,  vi,  42. 
atriplicis.  Aphis,  viii.  88, 193. 
atriventris.  Loxopeza,  xii.  109, 116. 
atrox,  GCdipoda.  ix,  96. 
Atrytone  hobomolL.  x,  97. 
Attacus  Ctioropia.  x.  126. 

cynthia.  x,  125. 

Polyphemus,  iv,  23;  v.  23;  x.  124:  xi.  54. 

promethea,  x.  125. 
Attageuus.  v.  60. 

pellio.  v,  60;  vi.  92,  p.  iv. 
Attelabides.  v.  135. 141. 
Attelabus,  v.  141.142. 
attenuatus.  Ludius.  vi,  25. 119;  vii,  29. 
Aulonium,  v,  66. 

auratus.  Chryeochus,  v.  168;  vi.  164,  p.  ii* 
aurichaicea.  Cassida.  vi.  172,  p  iv. 

Coptocycla.  v.  177;  vi.  172. 
aurifera.  Plu»ia.  ix.  42.50. 
austrlaca.  Anisopiia,  xii.  54. 
autodice,  ix.  27.28. 
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aatamnaliB.  Prodenia,  vil,  98.219. 
var.  f  alvoaa,  Prodenia.  vll.  219. 
var.  obscura.  Prodenia,  vil,  219. 
aatamnata,  AnlsopterTZ.  vii,  2S8. 277. 278. 279, 

281:  zl.  26.31. 
aveoGB.  kvhis,  Tlli.  SI.  176. 

Slphonophora.  vlii,29.51. 
aTenapbfs.  Aphidlns.  viii.  176. 

Praon.  viii,  176. 
Azure-bine  Butterfly.  Lycs^na  pseudargl- 
oIdb,  vii,  158:  z.  96. 


Babia.v.l29.ie9,170. 
bigattata.  v.  170. 
bachmanni,  Llbythea.  vil.  157:  x.  90. 
Badi8ter,v.46.47. 

Baff-worm.     Basket-worm.    Cedar-worm, 
Thyridopteryx  ephemera^formis.  vii.  187; 
xil.  101. 
Description  of  moth.  vii.  188. 

of  papa.  vii.  187. 
EgfT.  place  of  deposit,  ii.  86. 
Figure  of  eggs,  x.  118;  xii.  101. 
of  larva,  x.  118:  xii,  101. 
of  moth,  X.  118:  xii.  101. 
of  pnpa,  X.  118;  xii,  101. 
Food-plants.  vii.  188:  xii.  101. 
Habits,  vii.  188:  x.  118:  xii.  101. 
Life  history,  vii.  188:  x.  118. 
Occurrence,  vii.  188;  xii.  101. 
Prevention  and  remedies,  vi.  IS;  vii,  188; 
zii,  101. 
Ba«ou8,  V.  140. 
bajnlus,  Hylotrupes,  v,  154. 
Balanioides.  v,  ia5.140;  vi.  85. 
Balaninus,  v,  132, 140. 

DasicQs,  vi.  83, 184,  p.  ii. 
baliuca.  Plusia.  vii.  228.280:  ix.  44.45.50. 
Balm  o(  Oilead  Plant-louse,  Ghaltophorus 

candicans,  viii.  105. 
baltimorensis,  Anisodactylus,  v.  48;  xii,  112. 
barbita.  Magdalis.  vi.  1S2. 
Baridlide8,v.l36.144. 
Baridius.  v.  144. 

trlnotatus.  vi,  142,  p.  ill. 
Bark  beetlep,  Heteromerous  (See  Hetero- 
merous  Bark  beetles). 

Borer.HIckory  (See  Hickory  Bark  Borer). 
Bark  Lloe.  Coccides.  Coccidao.  classifloa- 
tlons.  vil,120:  viii.  11.33:  ix.  60. 
EfTKS  distinguished  from  larvae  of  mites 

1.46. 
Food  plants.  1. 23. 
Galls,  i.  44. 

Habits  and  mode  of  life.  11.  87. 
Insect  enemies,  v.  129.183;  xii,  116. 
Larvffi    distinguished    from  JarvsB   of 

mites,  1,42,46. 
Males  and  females  compared,  i.  40. 
Prevention  and  remedies,  i.  46,47:  vi.  10. 
1.13, 


Proboscis,  ii.  29. 
Two- winged  form.  iv.  18;  v,  13. 
Bark-louse,    Apple    or   Apple-tree     (See 
Ovster-shell  Bark-louse). 
Black-willow  (See  Black-willow  Bark- 
louse). 
Harris's  (See  Harris's  Bark-louse). 
Maple-tree  or  Maple  (See  Maple  Bark- 
louse). 
Oyster-shell   (See   Oyster-shell  Bark- 
louse). 
Bark-miner  and    Borer.    Elm-tree     (See 
Elm-tree  Curoulio). 
Hickory  (See  Hickory  Bark  Borer), 
of  the  Pine-tree  (See  Pales  Weevil). 
Bark    Miners  (See    Short-horned   Wood- 
borers), 
baroni,  Melitaea.  x.  163. 
basilare.  Binoxylon,  v.  103;  vt,  38.43,124,  pp. 

i.ii,iii.iv. 
basilaris.  Bostrlchus.  v,  108;  vi,  124. 
Basket-worm  (See  Bag- worm), 
bathyllus.  Eudamus.  vii.  162,277.280.283;  x, 

98. 
Bathyllus  Skipper,  Eudamus  bathyllus.  vii, 

162.277.280,^83;  x.  98. 
Batrachedra  saliclpomonella.  1. 79. 
Batrachidea.  ix.  86. 
Batyle  suturalis.  v,  155. 
Bdellidae.  ix.  65. 

Bean  Aphis.  Aphis  rumicis.  viii.  88.181,183. 
Weevil.  Bruchus  obsoletu8=B.  tmhm,  v, 
129;  vi,  128,  p.  1.    (See  Pea  and  Bean 
Weevils.) 
BefMitiful  Wood-nymph,  Blue  Caterpillar 
of  the  Vine.  Eudryus  grata,  vii.  176,178.280, 
283;  X.  111.112.173. 
beccabunga).  Aphis,  viii.  97. 
beckeri,  Plerls.  ix,  27,28. 
Bed-bugs.  Cimicid<e.  vi.  73:  Ix,  59.60. 
Bee-killer,  Nebraska.    (See  Nebraska  Bee- 
killer.) 

-  lice,  Braulina,  ix,  61. 
Moth.  Wax  Worm,  Galleria  oereana,vii. 
253.  277.  283.      (See    Clear    Wing:    see 
Thysbe  Clear  Wing.) 
Beech  Aphis,  Phyllaphls  (Aphis)  fagi.  viii, 
43.120. 

Blight,  Schizoneura  fagi,  viii,  140. 
-tree  Blight.  Schizoneura  imbrloator. 
viii.  139. 
Bees.  Apis.  Apldaa.  iv.  2. 17;   v,  2, 17. 117;  vi, 

71;  ix.60. 
Beetle- mites.  Oribatidse.  ix,  65. 
Beetles,  Coleoptera,  iv,  24;  v.  24;  vi.  68,  79; 
ix,  60. 
Borers,  vi,  37. 

Capturing  and  preserving,  iv,  14;  v.  14. 
Characteristics,  iv.  25.26;  v.  25.26;  vi.  79. 
Classification,  iv.  25.35;  v,  26.32. 
remarks  on.  iv,  29;  v,  29. 
suggestions  to  aid  in.  iv.  32;  v,  32. 
Description,  iv.  26;  v,  26;  vi,  79. 
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FamflieB.vl.  70.86. 

Fleare  of  typical  beetle,  iv,  27;  v.  27;  Ix. 
78. 
antennce,  Iv,  28;  y.  28. 
Food.  iv.  19.29;  v.  19.29. 
Larrffi.  iv.  8.29;  v.  8.29;  vi.  77.79;  x,  61. 
Nomenclature  of  parts,  iv.  26;  v.  26. 
Parasitic  species,  v.  112. 
Pupae,  iv.  29;  v,  29;  vi.  80. 
Structure,  iv,  9,11.12,13.26;  v.  9.11. 12. 18. 

26;  vi.  79. 
Synopsis  of  tribes,  v.  p.  xvi. 
Synoptical  table  of  families,  vi.  86. 
Beetles.  Aberrant    Wood    (See  Aberrant 
Wood  beetles). 
Darlclini;  (See  Dark]in«r  Beetles). 
Heteromerous  Bark  (See  Heteromerous 
Bark  beetles). 
Fungus  (See  Heteromerous  Fungus 

beetles). 
Ground  (See  Heteromerous  Ground 
beetles). 
Lamellieorn    Dung   (See    Lamelilcorn 

Dung  beetles). 
Land  Scavenger  (See  Land  Scavenger 

beetles). 
Long-borned  (See  Long-horned  Wood- 
borers). 
Parasitic  (See  Parasitic  Beetles). 
Predaceous  (See  Predaceous  Beetles). 
Ground    (See  Predaceous    Ground 
beetles). 
Plant- louse  (See  Lady-bugs). 
8aw-borned    Wood    (See    Saw- horned 

Wood  beetles). 
Short-winged   Scavenger  (See  Short- 
winged  Scavenger  beetles). 
Snout  (See  Snout  Beetles). 
Soft-winged    Predaceous     (See     Soft- 
winged  Predaceous  beetles). 
Stag  (See  Stog  Beetles). 
Tetramerous   Plant  (See  Tetramerous 

Plant  beetles). 
Tiger  (See  Tiger  Beetles). 
Trimerous  Fungus  (See  Trimerous  Fun- 
gus beetles). 
Water  Sc;ivenger  (^ee  Water  Scavenger 
beetles), 
belfragil.  Mermiria.  ix,  92. 
(Edlpoda.Ix,  90.94.111. 
bianda.  Systena,  v.  173. 

bella.  Aphis.  i.60;  viil.  106,107.197. 
CalllpteruB.  viii.  196.197. 
Deiopfiu.  vii.  180. 
Myzocallis.  viil.  lOG. 
Utetheisa.  vii.  180;  x.  113. 
bellona.  Argynnis.  x.  83. 183. 
Bembecldfc,  vi,  71. 
Bembediides.  v.  41,49. 
berberidls.  Aphis,  viii.  81. 

Bhopalosiphum.  viii.  81. 
Berosus,  v.  54. 
betulae.  Aphis,  viii.  110. 
Oallipterus.  viii.  lio. 


Glyphina.  viii.  142. 
betulfficolens.  Aphis,  viii.  110.198.199. 

Caitipterus.  viii,  196.198. 
betulella.  Oalaphis.  viii.  110.111.199. 
bioarnea.  Agrotis.  vii.  204. 
bioaudatus,  Ampbicerus.  vi.  88,43, 123,  pp.  i. 
ii.  iii. 

Bostrichus,  v.  102;  vi,  123. 
bicolor.  Aphis,  viii.  211. 

Langurla,  v.  181. 

Notoxus,  V.  116. 

Odontota.  v.  175. 
bieornis.  Hoplocephala,  v,  125. 
biguttata.  Babia.  v,  170. 
biguttatus.  Endomychus.  v,182. 
bilinearia,  Endropia.  vii,  243,279.281. 
bilineatus.  Stenobothrus,  ix.  103. 
biloba,  Piusia.  vii,  229;  Ix.  43.44.46.47. 
bimaculata.  Piusia,  ix,  44,50. 
binotata,  Anomala,  6. 105,  p.  ii. 
Bipartiti,  v.  43. 
bipustulata.  Nitidula.  v,  60. 
Birch  Aphis.  Callipterus  betuls.  viii.  110. 
biseliella.  Tinea,  vii.  265,278.280. 
bivittate.  Cas-ida,  v,  175. 177;  vi.  172,  p.  iv. 

Mermiria.  ix,  87,92.97. 

Opomola.  ix.  92. 

Opsomola.  ix.  92. 

Saperda.  v.l57;  vi,88.84.152.  (See Round- 
headed  Apple-tree  Borer.) 
bivlttatum,  Acridium,  ix.  96. 
bivittatus.  Galoptenus,  vi,  56;  ix.90.  91. 96, 
120. 126. 13),  134, 135. 

Gryllus,  ix,  96. 
bivulnerus,  Gbilocorus,  11.93:  v.  184;  vi.  1T4: 

vii.  128;  viii.  174. 
Blackberry  Flea-louse.  Psylla  rubi.  viii,  17. 
Black- C  Rustic  (See  spotted  cutworm). 

Currant  Borer,  ^geria  oaudata.  vii,  171 
279.282;  x.  106.108. 

Cutworm  (See  Greasy  Cutworm). 

Fly.  Dolphin.  Collier,  viii,  183. 

Gnats.  Simulldee.  vi.  73;  ix.59. 

-legged  Diraphia.  Diraphia  femoraliN 
viii.  14. 
Tortoise-beetle.    Cassida  nigripes. 
V.  177;  vi.  172. 

-willow  Bark- louse.  Aspidiotus  salicis- 
nigrie.  i,  40. 

worm  (See  Army  worm). 
Blaps,  vi,  123. 
Blapstinus,  v.  12:1 
Blatta,  V,  129. 

Blattidae,  vl,  70;  ix.  78.80.82. 
Blechrus  lineatus.  xii,  27. 
Bledius,  v.  71. 
Blepharida.  v.  166.171,172,176. 

rhois,  V,  172;  vi,  167,  p.  iv. 
Blight.  Alder.  (See  ^Ider  Blight). 

Beech  (See  Beech  Blight). 

-tree  (See  Beech-tree  Blight). 

Hickory  (See  Hickory  Bligbt). 

Oak  (See  Woolly  Aphis  of  the  Oaki. 

Pine-tree  (See  Pine-tree  Blight). 
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Bllnd-eyed  Sphinx,  Smerinthusexcapoatue. 

Til,167,S?77,282. 
Blissus  leneopterus.  vli.  15.40.278,283:  xl.6; 
xii.  32,  (See  Chinch-buff). 
Tar.  alblYenosus,  vll,  56. 
basalis,  vil,  5B. 
dimidlatns.  vii,  56. 
femoratus.  vii,  56. 
falylvenoBus.  vli.  56. 
Immarffinatus.  vil,  56. 
melanosus,  vii.  57. 
nlgricornle,  vii,  56. 
optems,  vii.  56. 
raflpedQS.  vii.  56. 

Blister-beeUe,    Ash-gray,  (See  Ash-gray 
Blister-beetle). 

Margined    (See  Margined  Blister- 
beetle). 
Beetles,Can;harideB,  Blistering  Beetles. 
Meloidae,  iv.  20;  v.  20,110.112.113,114.119; 
vl.  80. 83. 86. 125. 
Blow- flies,  vi.  74. 

Bine-bottle  Flies  (See  Hoase  Flies). 
Blue  Caterpillar  of  the  Vine  (See  Beauti- 
ful Wood-nymph). 
(See  Eight-spotted  Forester). 
(See  Grape-vine  Eplmenis). 
(See  Pearly  Wood-nymph), 
boisduvali,  Cypherotylus.  v.  180,181. 
Bolbocenis,  v.  81.82. 
farctnfi.  v.  82. 
flllcornis.  v.  82. 
lazarus,  v,  82. 

Boletobius.  V.  74.75. 
Bolitophaga,  v.  178. 
Bolitophagus.  v.  125. 
cornntuB,  v.  125. 

Boll  worm  (See  Corn  worm). 
BombycidBB.  iv.  172;   vi.72;  vii.  176.178,269, 
271:  X,  113. 

Borer  and  Bark-miner,  Elm-tree.  (See  Elm- 
tree  Curculio). 
Apple-tree.    Flat-headed.     (See    Flat- 
hended  Apple-tree  Borer). 
Bound-headed  (See  Round-headed 
Apple-tree  Borer). 
A8h-tree  ^See  Ash-tree  Borer). 
Black    Currant     (See    Black    Curran^ 

Borer). 
Cherry-tree  (See  Cherry-tree  Borer). 
Currant  (See  Currant  Borer). 
Elm-Tree  (See  Elm-tree  Borer). 
Flat-headed    (See  Flat-headed  Apple- 
tree  Borei ). 
Qrape  Root  (See  Grapu  Root  Borer). 

(See  Broad-necked  Prlonus). 
Hickory    Bark     (See    Hickory     Bark 
Borer), 
-tree  (See  Hickory- tree  Borer), 
-trunk  (See  Hickory-truok  Borer). 
Honey-locust  (See  Honey-  locust  Borer). 
Legged  Maple  (See  Maple  .I'^gerian). 


Lilac  (See  Lilac  Borer). 

Locust  (See  Locust  Borer;  see  Locust 
tree  Carpenter  Moth.) 

Lombardy  Poplar  (See  Lombardy  Pop- 
lar Borer). 

Peach-root  (See  Peach  Borer), 
-tree  (See  Peach  Borer), 
twig  (See  Strawberry  Crown  Miner). 

Pear-tree  (See  Pear-tree  Borer). 

Pine-tree  (See  Pine-tree  Borer). 

Raspberry  (See  Raspberry  Cane  Borer). 

Round  headed  Apple-tree  (See  Round- 
headed  Apple- tree  Borer). 

Shagbark  Hickory- tree  (See  Shagbark 
Hickory- tree  Borer). 

Squash-vine  (See  Squash  Borer). 

Stalk  (See  Stalk  Borer). 

Sugar-maple  (See  Sugar-maple  Borer). 

Twig  (See  Parallel  Longhorn). 

and  Axil  (See  Twig  and  Axil  Borer). 

Borers,  vi,  9, 1 1 .  32, 77. 1 13. 

(See  Bark-borers;  Root-borers;  Stalk- 
Borers.) 

Long  -  horned  (See  Long  -  horned 
Borers). 

Short-horned  (See  Short-horned  Wood 
Borers). 

Boring  Hylurgus,  Hylurgus  terebrans,  v. 

146;  vi,38,4.S.146.  p.  ill. 
Bostrichides.  v,  101. 
Bostrichus.  v.  loi.  102. 

bicaudatus.  v,  10-J;  vJ.  123. 

basilaris.  v.  1U3;  vi,  124. 

Bot  Flies.  Breeze  Flies.  (Estridas.  vi,  73,74; 
ix.  59.60,61. 
-fly,  Horse  (See  Horse  Bot-fly). 
Ox  (See  Ox  Bot-fly). 
Sheep  (See  Sheep  Bot-fly), 
-ticks.  Nycteribldro,  ix,  61. 
Botis.  penitalis,  x,  154. 

Bottle-grass  Aphis,  SIphonophora  setarice. 

vlil.56.192. 
Botys.  vii.  272. 

flavidalis.  vii.  248. 
bovlH,  Hypoderma.  ix.  61. 
Brachelytra.  v.  33,36.66. 
Braohinides,  v,  41.44,46. 
Brachinus.  v.  44. 

fumans,  v,  44. 
Brachyacantha.  v.  184. 
Brachybamus.  v,  140. 
Brachycera.  i.  32. 
Brachyderides,  v,  184. 137. 
Brachyides,  v,  94. 
Brachys.v.  95.96. 

ffirosa,  V,  %. 

ovata.  V,  96.. 

terminans,  v.  96. 

BrachystylUs.  v,  134. 
Brachytarsus,  v,  129. 
Bracon  oharns,  vi,  110. 
bractea,  Plu.sia,  ix.  42.44.50. 
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Bradrcellua.  v,  48,49:  xli.  112. 

dichrous,  xii,  112. 
brassicsB,  Anthomyia,  v.  67. 

Aphis,  viii.  91. 

Papilio.  v.  3. 

Pleris.ix.  14.19.  S5. 

Plusia.  yll.  229.278;   Ix.  14.19,26,40.43.44. 
47. &0;  X.  140:  xi.SS. 

Theridion.  Ix,  21. 
brassioella.  Gerostoma,  ix,  52. 
Brassy  Dlbolia.  DiboUa  asrea.  v.  178. 
Braulina.  Ix.  61. 
Breeze  Flies  (See  Bot  Flies). 
Brenthiau,  Northern  (See  Northern  Bren- 

thUE). 

BrenthidaQ,  Y.  127.128.130.     . 
Brenthus,  v,  181. 

minutus.  V.  131. 

septentrionis.  v,  131. 

septentrlonalis,  y.  131. 
brevicolUs.  Cratonychus,  vi.  117;  vii,  30. 
brevicomis.  Aorida.  ix.  92. 

Oryllus,  ix.  92. 

liUdius.  vi.  23;  vii,  21. 

Prionus.  v,  152. 

Pyriiromorpba,  ix.  92. 

Tmxalis.  ix.  87.92.97.133. 
brevipennis.  Opsomala,  ix,  92. 
Brevirostres,  v,  132. 138. 136:  vi.  83. 130. 
Broad-neclced  Prionus.  Grape  Root  Borer, 
Prionus  laticollls.  v.lSl;  vl,  36. 38. 43. 147;  p. 
i.ii.iii. 
Broohimena  annulata,  ii.62. 
Brontes,  v.  65.66. 

planatus.  v.  65. 
brontes,  Daremma,  x.  102. 
BruchidGP.  V.  35.127.128.129;  vi,  70.81.83.85,86, 

127. 
Bruobus.  V.  129. 

fabse.  vi.l28. 

granarius,  il.  6;  v.  129:  vi,  129;  pp.  i.iii. 

obsoletus.  V,  129;  vi,128;  p.i. 

pisl.  V,  129;  vi.  127;  p.  iii. 
Bruohus,  Grain  (See  Grain  Bruchus). 
brunnea.  Oolaspis.  xii.  101. 

Parandra,  v.  152. 
brunneus.  Ptinus.  V,  101,102;  vi,122:  pp.  1,11. 
Bryoporus,  v.  75. 
Buck  Moth,  Maia  Moth.  Saturnia  (Euoronia) 

mala,  vii,  195. 279. 281;  x.  127.163. 
Bud  Mite  s  (See  Plant  Mites). 

worm  (See  Corn  worm). 
Buffalo  Gnats,  i.  32. 
Bugs,  Hemiptera.  10.60. 

Capturing  and  preserving,  iv.  14;  v,14. 

Characters,  vi.69.76,  viil,9:  iv,75. 

Classification,  iv.24.25;  v. 24, 25;  vi.68,69, 
72;  viii.  9. 11;  iv,  60. 

Habits,  iv.32;  v.  32. 

Key  to  order,  viii.  11. 

Larvae,  vi. 76:  x.60. 

Metamorphosis,  iv.8;  v,8. 

Mouth  parts.  iv.l2;  v.  12. 


Preyed  upon  by  predaceons  ground 

beetles,  xii.  114. 115. 
Pupae,  vi.  76. 
Sounds,  iv.  7;  v.  7; 
Sub-orders,  vi.69.76;  viU.9.11. 
bulbipes.  Trombidium,  viii.  108. 
bumelisB.  Prooiphilus.  viii.  147. 
Buprestidie.  iv.28.30.37;   v. 28. 30. 37,  92. 9S. 94. 
97;   vi, 35. 37, 70. 77. 80. 82, 84, 86. 87. 109;   >li,150. 
(See  Saw- horned  Wood- borers.) 
Buprestis.  v.  91. 96. 96. 

ooellata.  v.  106. 
bursaria.  Aphi.<*.viii,84. 
Butterflies  and  Moths.  Caterpillars.  Lepi- 
doptera.  vi.  71;  x.  62.72;  xil.114. 
Analytical  classification  of  families  and 

genera,  vii,  269. 
Classification,  iv, 25:  v.25:  vi.68;  vi1.2»: 

ix.60. 
Description,  vi.69. 
Eggs,  place  of  deposit,  vi,  74. 
Families,  vi.  71. 
Food  of  larvae,  1.79;  x,72. 
Habits,  vl.  79;  x.72. 
Injuries,  lv.30;  v,30;  vi.75. 
Insect  enemies,  vi.74;  xii,  150. 
Larvae.  vl,75.77;  x,72. 
of  JEgerlda3.  x,  106. 
Bombycidae,  x,113. 
Butterfiies,  x.73. 
Lepidoptera.  x.  142, 145. 
NoctuidiB.  X.128. 
Sphingldee,  X.99. 
Zyga?nidae.  x.llO. 
Metamorphosis,  iv,8;  v.  8. 
Struoture.iv.1.2.6. 12. 13.14;  v.  1.2.6.12.1a 
14;  yi.75;  x.61. 
Byrrhidae,  lv.36;  v,  36. 56. 62. 
Byrrhus.  v.62,119. 

pilula,  V,  62. 
Byrsocrypta.  viii.  34, 38. 
pseudobyrsa,  viii.  151. 
ulmicola.  viii.  48, 142. 204. 
vagabundus.  Iv.  194;  viii,  151. 
vitlfolijp.  viii.  158. 
Byrsopsldes.  V.134. 


Cabbage  bug.  Harlequin     (See  HarleqoiD 
Cabbage  bug). 
Butterfly.    European    (See    European 
Cabbage  worm). 
Southern    (See  Southern   Cabbage 
Butterfly). 
Cutworm.  Agrotls  annexa,  x,  136:  xU. 

103.110. 
Flea-beetle  (See  Striped  Flea-beetle). 
Flies.  1,32. 
-garden  Pebble  Moth,  Pionea  forflcalis. 

ix,  40. 
Pionea.  Purple  Cabbage  worm.  Orobena 
(Pionea)  rimosalis,  ix,  2,37;  xi.  8,36;  xii. 
104. 
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Plant-louse,  Aphis  brassicfe,  vlli,  45,91. 
Plddin.  Plusla  brassicie.  vii,  289,278;  Ix. 

14. 19. 36. 40. 4;$.  44. 47. 50;  z,  140;  xi.88. 
Spider.  Tberidion  brassicce.  ix,  21. 
Tinea.  European  Oabba^re  Web  Moth. 
Plutella  oruoiferarum.  vii.  266.278.280. 
282;  ix.  52. 
worm.  Imported   (See  European  Cab- 
ba<re  worm). 
Purple   (See  Cabbage  Pionea;. 
worms.  Pieris,  xii,  7. 
(Jaberodes,  confuearia,  vii,  244. 272. 
Caddis  flies,  Phryganea.  i,  62. 
CxDia.  V,  105. 

csrulelpennis.  Chrysomela,  v,168. 
eenileu^a  Enoyolops,  v,  156. 
essonia.  Colias,  x.  78. 
calamorum.  Diraphia.  viii,  14. 
Calamus  Diraphia,  Diraphia  calamorum, 

Tiii.  14. 
Calandra,  iv.  183;  v.  64.144. 
calandrae.  Pteromalus.  xii.  151. 
Calandrides.  v.  186.144. 
calanus.  TheclH,  x,  93. 
Calaphis.  viii.  S?,.^.  110, 199. 

betulella,viil,  110,111,199. 
Calathns,  v.  44,48.49:  xii.  109,115. 

Kregarius,  v.  49;  xii,  109. 
calendulffi,  Siphoiiophora.  viii,  190. 
calendulella,  Sipbonophora,  viii,  188. 
calidum.  Calosoma.  ii.  64;  v.  42;  vi,  89,162, 

163;  vii,  118.119.218;  x,  41;  xi.  27;  xii,  108. 
oaliginosus.  Harpaius,  ii,64;  iv.  p.  vii,  10, 26, 27; 
T.  10.26.27;  vi,  90,162.163;  ix.  78;  x,  41;  xii, 
112. 
Callelda,v,  44,45. 
calUdice,  Pieris.  ix,  28. 
CalUdilni,  v.  153,154. 
Callidium,  v.  154. 

amoenum,  vi.  38. 43, 148,  pp.  ii.  lii. 
sp.,  vi,  149. 
Callidryas,  vii.  269. 

eabule.  vii,  147.278;  x.  78. 
CalUgrapha.v,  166.167. 
Callimome  puparum.  ix,  18. 
Callimorpha,  vii.  271. 

falTicosta,  ii,  49;  vii,  180;  x,  113. 
interrupto-marginata,  vii.  181. 
lecontel.  il.6,47;  vii,  181;  X,  114. 
var.  fulvicosta.  ii.  47;  vii.  181. 
mUitaris.  ii,  49. 
veatalis.  ii.  49. 
Callimorpha  Pear  Caterpillar,  Pear  Cater- 
pillar. Solitary  Caterpillar,  Callimorpha 
lecoQtei.  and  C.  fulvicosta  or  C.  lecontQi. 
var.  fulvicosta,  ii.  6,47;  vii.  180,181;  x.  113, 
114. 

Calllpteriden,  viii,  85. 

Calllpterus,   viii.  36.37,38.39,41.42.43.82.104, 
106. 108. 109. 114, 118, 120. 170, 187, 192. 195, 199. 

aaclepladis,  viii,  196.197.198. 

bella,  viii,  196,197. 

betuliB,  viii.  110. 


betulsecolens.  viii,  196. 196. 
oaryaa.  viii.  196, 199. 
caryellus,  viii,  170. 
var.  viii.  171. 

costalis.  viii,  171. 
oastaneffi,  viii,  114. 
discolor,  viii.  196. 196. 
fumipennellus.  viii.  171. 
hyalinus.  viii.  196.196. 
juglandis,  viii.  113. 
maculellus,  viii,  171. 
marginellus,  viii,  171. 
mucidns,  viii,  172. 
punctata,  viii.  196. 198. 
punctatellus,  viii.  171. 
quercicola,  viii.  196,199. 
quercifoUi.viii.43,112. 
quercus,  viii,  106.113,196. 
ulmicola.  viii.  111. 
ulmifolii.  viii.  195. 196. 
walshi,  viii.  195.196. 
Gallosamia.  vii,  271. 

promethea,  vii,  198.277,279.281;  x.  176. 
calmariensis.  Oaleruca.  v,  171. 
CaloptenuB.  ix,  86.106.132,134. 

atlantis,  vi.  45;  vii,  35.36,38,39.40;  ix.92, 
96.122.124,125.131.132,134.    (Bee    Lesser 
Locust*) 
bivittatus.  vi.  56;  Ix.  90.91,96,120.126.133, 

134,135. 
differenUalis,  vi.  44.45;  ix,  91, 96, 127, 131. 

132,133,134. 
femoratus.  ix.  96. 

femur-rubrum.  i.  99;  iii.158;  vi.  45.56;  vii. 
35. 36. 37. 38 ;  ix.  86.91 ,  95, 96. 121. 122, 123. 124, 
131.133.134.135.    (See   Bed-ie«ged  Lo- 
cust.) 
italicus.  ix,  132. 

spretus.  i.  82;  iii.158;  vi.  44,  pp.  il,iii,iv; 
vii,  35, 36. 38. 39. 40;  ix.  74, 76. 92. 96, 121. 124. 
125, 126. 131, 133,  i:»;  xii,  47.  (See  Rocky 
Mountain  Locust.) 
Caloptenus,  Lubberly  (See  Lubberly  Ca- 
loptenus). 
Striped  (See  Striped  Caloptenus). 
Calopteron.  v,  105. 
dimidiatum,  v.  105. 
reticulatum.  v.  105. 
scapulare.  v.  105. 
terminale,  v.  105. 
Calosoma,  v.  42,43;  xii,  108,116. 

calidum.  ii.  61;   v,  42;   vi.  89.162.163;  vii. 

118.119.218;  X.  41;  xi.  27;  xii,  108. 
externum,  x,  41. 
scrutator,  vi,  88;  vii.  118;  x,  41 :  xi,  27;  xii. 

108. 
wilcoxi.  X,  41. 
Calpe  canadensis,  x.  137. 172. 
calyce.  Pieris.  ix.  27,29. 
Camnula,  ix.  84. 

pellucida.  ix.  88.96.118. 
tricarinata.  ix.  95. 
campestris,  Cicindela,  iv,  4;  v.  4. 
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canadensis,  Calpe.  z.  1:^7. 172. 

Dendroides.  v,  117. 
candelaria,  Fulsrora.  v,  106. 
candicana.  Chaitophorus.  viil,  105. 
Candida.  Baperda.  v^.  35. 38. 44.8:5, 84. 162,  pp. 
i.ii.iii.    (See   Round-headed    Apple-tree 
Borer.) 
Canker-worm.    Fall    (See    Fall    Canker- 
worm). 
Spring  (See  Spring  Canker-worm). 
Yellow  (See  Yellow  Canker-worm). 

Canker-worms.  Anisopteryx.  Insect  ene- 
mies, xii.  108. 109. 110.  111.  112, 113. 116. 119. 
(See  Spring  Canker-worm.) 
Cantbarldes  (See  Blister  Beetles). 
Cantharis,  v.  116. 
Canthon,  v,  81. 

leevis,  V,  ^0. 
cnnthuB.  Neonympha,  z.  91. 
capistratum.  Cbccridium,  v,  80. 
caprse.  Clytus,  v,  154;  vi,  38,44,151.  p.  i. 

Neociytus.vi.  36,38,151.  • 

capres.  Aphis,  viil.  84. 

Siphocoryne.  viil.  84. 
caprifolii.  Abia.  x.  65.66. 
Capslda?.  li.  66;  vi.  78;  vlli,  12. 
Capsus,  li,  62. 

linearis,  ii.  62. 65. 66. 

QuadrivittHtus.  ii,  61. 
cara,  Cntocala.  vii.  235.279. 
CarabldsB,  iv,  14.24.84.  86;  v.  14.  24,  34,  36.  38. 
39.92,111.119.121;  vi.  70.80,81.87,88;  xii.  7.106. 
107.  108.  119.     (See  Predaceous  Ground- 
beetles.) 
Carabides.v.  41.42.46. 
caraboides.  Trogosita,  iv,  183. 
Carabus,  v,  39.40,42.43. 
Cardiophorus,  v,  98. 
oarduella.  Aphis,  viii.  100. 
cardui.  Pyrameis.  vii.  154,278,282;  x,  87,153. 
carinata.  Amara.  xii,  110. 

(Edipoda.  ix.  94. 
carinatus.  Tomonotus.  ix,  94. 
carinoides.  Microdes.  xi.  18. 
Carmonia  picta,  vi.l74. 
carnifex,  Copris.  v,  81. 

Pbantcas.  v,  81. 
Carnlvora  aquatica.  v.  :I6. 50. 

moUipennata.  v.  37,104. 

terrestrla.  V,  36,37. 
Carolina.  Copris.  v.  80. 

Locusta.  ix.  94. 

Macrosila.  vii,   168.280.281.282;  x.  103.158. 

(Edipoda,  ix,  88.94.111,134. 

Carolina  Locust.  (Edipoda  Carolina,  ix.  88. 
94.111,131. 
Sphinx  (See  Tobacco  Worm  Moth). 

caroliniana.  Locusta,  ix,  94. 

carolinianum.  Acridium,  ix.  94. 

carolinum,  Acridium.  ix.  94. 

carolinus.  Gryllus.  ix.  94. 

Carpenter  Moth.  Locust-tree.  (See  Locust- 
tree  Carpenter  Moth.) 

oarpenteri.  Ceraphron.  viii,  54. 


Carpet  Moth.  Tinea  tapetzella,  vii,  264.278. 
carpini,  Psylla,  viii,  18. 
Carpooapsa,  vii,  'ITU. 

pomonella.  1,19.27.30.31,33,67,81;  iv.ie?; 
v,  64;  vii.  260.277;  x.  151;  xl,  19.S1.   (See 
Codling  Moth.) 
Carpophaga.  iv,  19;  v.  19, 128. 
Carpophilidee,  v.  59. 
Carpopbilus.  v,  59. 
Carrion  Fly,  v,  6. 
Carrot  Plant-louse,  Aphis  dancl.  viil,  181. 

worm  (See  Asterlas  Butterfly], 
oaryae,  Aphis,  viii,  116. 

Colllpterus.  viii,  196. 199. 

Erlosoma.  viii.  141. 

Halesidota,  x,  168. 

Lachnus.  viii,  116. 

Bchizoneura.  viii.  141. 

Scolytus.  v.  146.148:  vi.  145. 

Selandria.  x.  64.65.66. 

carysBcaulis.  Pemphigus,  viii,  KM). 

Phylloxera,  viii.  160. 
caryse-fallax.  Phylloxera,  vlli.  164. 
caryaefoliffi.  Phylloxera,  viil.  161,164. 
carysp-globosa.  Phylloxera,  viii.  163. 
oaryffi-globuli.  Phylloxera,  viii,  164. 
caryffi-gummosa.  Phylloxera,  viil.  164. 
caryee-ren.  Phylloxera,  viil,  164. 
caryte- semen.  Dactylosphrora,  1. 2S. 

Phylloxera,  viil,  163.164. 
caryaBvenee.  Pemphigus,  viii.  162. 

Phylloxera,  viii,  162. 
caryee-sdpta.  Phylloxera,  vi,  164. 
oaryella.  Aphis,  viil.  170. 

var..  Aphis,  viii,  171. 

costal  is.  Aphis,  vlli,  171. 
caryellus.  Callipterus,  viil.  170. 

var..  Callipterus.  viii.  171. 

costalis.  Callipterus.  viii,  171. 
Case  Bearer  (See  Walnut  Leaf-cnimpler>. 
easel.  Piophila.  i,  32. 
Casnonia.  v.  44. 

pennsylvanica.  v,  45. 
Casslda,  v,  42, 162, 175, 176,177;  vi,  83.171. 

aurichalcea,  vl.  172.  p.  iv. 

bivittata.  v.  175. 177;  vi.  1?2.  p.  iv. 

cyanea.  V.176. 

guttata,  vi.  172.  p.  iv. 

nigripes.  v,  177;  vi,  172. 

pallida,  v,  177. 

thoracica.  v,  177. 

Cassidariee.  v,  162. 
cassidea.  Chelymorpha,  v.  176. 
Cassidido;.  V.  162;  vi.85. 
Cassidides.  v.  127. 161. 163. 175. 
Cassidinffi.  vi,  157.171.  p.  ill. 
casta.  Pieris,  ix,  27. 

var.  cruciferarum,  Pieris.  ix.  27. 
castanea.  Trogoslta.  iv.  182, 183^ 
castanero.  Anthrenus.  vi,  98. 

Callipterus.  viii.114. 

Chermes,  viii.  164. 

Phylloxera,  viii.  164.  \ 

Castnia.  x.  110. 
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eastoria.  Pieris,  ix.  27. 

var.  resedsB.  Pieris,  iz,  27. 
catalps.  dpbinx.  x,  104. 
cataphracta.  Gortyna.  vii.  221. 
Caterpillar  Hunter,  Green -spotted.     (See 
Bammaf  ioff  Beetle.) 

Bed-spotted.     (See  Fiery   ground- 
beetle.) 
Caterpillars.   (See  Butterflies.) 
Catocaia,  vii,  199.234.272. 

amatrix.  vii.  235.279. 

eara.  vii.  235,279. 

deaperata.  vii.  234.279. 

ffrynea.  x.  183. 

lireella.  X.  182. 

neoirama,  vii.  236.279. 

ultrooia.  vii.  235.279. 
CatogeDU8,v,  65.66. 

nifas,  V,  66.  • 

Catops,  V,  55.  57. 

catullus,  Pholisora.  vii.  162,  281;  x.  98- 
eaudata,  iEflferia.  vii,  172.279.282;  x.  106. 1(«. 

Silpha,  V.  68. 
cava.  Atemeles.  v,  73. 
C^ebrioiiidffi.  v.  37.92,93. 
Cecidomyia,  i.  19,61,62,63.79. 

destructor,  i.  18;  Ix,  3.5;  x.  200;  xi.  7.29. 

leflraminicoia.  x,  201. 

tritici,i.7,18. 
Cecidomyldffi,  vi.  73;  x.  200. 
ceeropia,  Attacus.  x.  126. 

8amia.  vii,  193,277,279,281;  x,  126.177. 
Ceeropia  Moth.    Georopia  Silk  Worm.  Atta- 
cus (Samia)  ceeropia.  vii.  193,277,279,281; 
X.  126.177. 
Cedar  worm.  (See  Bag  worm.) 
Celery  worm.  Silver-marked  ftfoth.  Plusla 

!^implex.  ix.  43.44.48.50;  xi,  8,38,58. 
''ellaris,  Cryptophaffus,  v,  G2. 
eellis.  Apatura.  vii.  155.279.280;  x,  88,89. 
centereneis.  Costfus.  x.  151. 
Centipede.  Flattened.  (See  Flattened  Cen- 
tipede.) 
Centipedes,  iv.  58. 
Centrious.'v,  144. 
eephalanthi.  Aphis,  viii,  97,192. 
Cerambycidffi.  V.  9.30.34.127.150.160;  vi.  35.70. 

77.81.83.86.146.154'. 
Cerambycides.  v.  148.150.162.155,157:  vi,  36. 
Cerambyeina?,  vi,  83. 84, 148. 152. 
C<*rambycini.  v,  163. 164. 
('erambyx,  v.  150. 
Cerainica,vil,271. 

exusta,  ix.52. 

picta,vi.eO;  p.  iii;  vii. 226. 280. 281. 282;  ix. 
51;  X.185. 
Ceraphron  carpenterl.  viii,  54. 
eerasaphis.  Trioxys,  viii,  176. 
cerasi.Abia.x.  64.66.66. 

Aphis,  viii.  42. 93. 

Myza6,vili.75. 

Selandria.  x.  64.65.67;  xii.98. 

Trypeta.i,83. 


oerasifolies.  Aphis,  viii,  98. 

Myzus,  vili,98. 
Ceratomeffilla.  v,184. 
Ceratomia.  vii,  270. 

amyntor,  vii,  167.279;  x,  102. 

quadricornis.  vii,  167. 
Ceratopoffon,  i.l9. 
Oercopldffi.  vi.72;  viii.ll. 
cerealella.  Geleohia.  vU.266.  280.283;  xii.144. 
cerealis.  Aphis,  viii.  51. 
cereana,  Galleria.  vii. 253. 277, 283. 
cerebralis.  Ccsnurus,  ix,  69. 
cernes,  Pamphila,  vii,  160. 
Cernes  Skipper.  Pamphila  cernes,  vii,  160. 
Cerophytum.  v,  98. 
Cerostoma.  ix,&4. 

brasslcella,  ix.  62. 

porreotella.  ix,54. 
Ceruchus,  v,78. 

piceus.  v.TS. 
cervioalis,  Scymnus,  viii.  132. 
Cerylon,  v. 66. 

histeroides,  v,  66. 
Gestoldea,  ix,  59. 
Getonia,  lv,26;  v,  26.90.91. 

inda,  11,56. 
Cetonian,  Indian  (See  Indian  Getonian). 

Melancholy  (See  MelanchoIy!Getonlan). 
GetonlidfiB.  v,  37. 79, 88, 84, 89;  vi,  70, 80. 82. 84, 86, 

87.107. 
Geutorhynchides.  v,  135, 143. 
Geutorhynchus,  1,17.20;  v.  143. 

curtus.  i,  16. 

ineequalis.  i,16. 
Gheerocampa  pampinatrix.  x.l08. 

tersa,  x.  159. 
Gheetochilus.  ix,  64. 
Gba^tocnema.  v,  172.173. 
Ghafers  (See  Leaf  Ghafers). 

Vine  (See  Vine  Chafers). 
Chaltophorus.  viii,  34. 36. 40, 42. 102.103.105.195. 
200. 

candicans.  viii.  105. 

lonicera.  viii.  104. 

negundinis.  viii.  r>3. 

ononedis,  viii,  106. 

populi,  viii,  119. 

populicola,  viii,  42. 102. 103. 119, 201. 

quercicola,  viii, 201. 

saliolcola,  viii,  105. 

smitbia?.  viii,  200. 

vimiDalis,  viii.  105.200. 
Chalcid  Four-wioged  Fly.  Semiotellus  des- 
tructor, x.  210,212,231. 
Ghalcides.  ^8ee  Chalcis  Flies.) 
Chalcididw,  ii.32.92;  vl.71.110;  vlii.64;  lx,17; 

X.212. 
Chalcis  albifrons,  x.40. 

mytilaspidis.  iv.200. 
Chalcis  Flies.  Ghalcides.  Chalcididie.  1.20; 
ii.  15.32.92;  ill.  121;   vi.7l.74.110;   vii,129,180: 
viil.54:  ix.l7;  x.212;  xl.28. 

fly  of  the  Apple  or  Oyster-shell  Bark- 
louse.  Chalcis  of  the  Bark-louse. 
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Aphelinus  (Ghalols)  mytUaspidls.  11.  S^ 
Iv, 21.200;  V.  21. 
cbalciteB,  Plusia.  ix,42. 
Cbalcophora.  v.  95. 

virfflnienHis.  v.!)5;  vi.ll2:  p.  111. 
chalFbea.  Graptodera,  v,  172.  ITS;  vl.170. 

Haltlca.v.172.173;  vi.l70.  p.  i. 
obamaBneril.  Dellepbila,  x,169. 
cbanis,  Bracon.  vl.  110. 
CbauliognatbusTvl,  107. 115. 
marfflnatu8,  v.  108. 
penury Ivanlcus.  v.  108. 
Obeckered  Rustio  (Soe  Corn  Cutworm). 
TuBBOok  Motb,  (Halesidota  tessellarls), 
vii,185.279;  Jt,U6,l('"8. 
Gbeese  Fly,  Plopbila  easel.  1. 82. 
Mites,  TyrOKlFPbinaB,  Iz.  65. 
Chelymorpba.  v,  176. 
.  argu0.  V,  176. 
oasBidea.  v.  176. 
cribraria,  v.  176. 
chenopodii.  Apbis,  viii.  88. 
Cbermes,  vUl.  25.33.35.37.38,41.43.155. 
abietlcolens.  vill.  156. 
abieUs.  viii.  157. 
castanese.  vlii.  164. 
lariclfoliffi.  vlli.  156. 
larlds.  vil.74;  viif.  155. 
piDlfoIifiB.  dii.  43.156. 
pyri.  iii,  134. 
CbermeslDaB.  vii.  74;  vlil.  36.37.39,41,123.134. 

155. 
Cbermiden,  viii.  35. 
Cherry  Abia,  Abia  oerasi.  x.  64.65.66. 

-leaf  Plant-louse,  Aphis  ceraBifoUaB,  viii, 

93. 
-louse    Aphidius.   Trioxys  cerasapbis, 

vlU,  176. 
Sluff,  Pear  Slu«.  Selandria  cerasi,  x.  64. 

65.67;  xii.  6.98. 
-tree  Aphis.  Myzus  cerasi,  viii,  75. 

Borer.  Dicerca  dlvaricata.  v,  95;  vl. 
37.43.U2.113.114.pp.l.ii,ili. 
chersls,  Sphinx,  x,  105. 
Chestnut  Gay  Louse.  Callipterus  castanese. 

viii.  114. 
CblloGorus.  V.  184. 

blvulnerus,  ii.  93;  v.  184;  vl.  174;  vii,  128; 

vUl.  174. 
trlpustulatus,  v.  184. 
Chinch  bug.    Chintz  buir.  Biissus  (Hloro- 
PUB)  leucopterus.  ii.  61;  vii.  40;  vlil,  6;  Ix. 
60;  xii,  7. 9. 
Beak,  vii,  44. 

Birds  feeding  on.  vii,  54;  xii,  48. 
Broods,  vll,  50.51,62.53.64.67.68. 
Climatic  influences,  iii,  155;  vii,  5.43,60. 
61,54.55;    x.  3,43,48.50,61,52.  53. 64. 65.66 r 
xi.  99;  xll,  6. 
DeBorlption,  vll,  41. 
Ears,  vii.  65. 

Figure  of  beak.  vii.  56;  xii.  32. 
chinch  bug,  vii.  41.55;  xii.  32. 
egg.  vii,  66;  xii,  32. 


larva,  vii.  65;  xll.  32. 
leg.  vii.  55;  xii, 32. 
pupa.  vii.  55;  xii.  82. 
tarsus,  vii.  66;  xii.  32. 

Frogs  feeding  on,  vii.  64. 

Habits  and  mode  of  life.  vii.  44,54.5a. 

Hibernation,  vii.  43.65,57. 

Hidtory,  vii.  41,57. 

Increase  and  decrease,  ii.  6.39:  Tii.54. 

Injuries,  iii,  142.143.155:  vU.  5. 15. 40. 4S, 49. 

51,62,278,283:  xi.  6;  xii.  28.32. 
Insect  enemies.  Hi.  145.155;  vii.60:Tlii, 

178:  xii. 39,56.111. 114.116.117.118.126. 
Larval  stages,  vll.  56. 
Life  history,  xii.  33. 
Migration,  vii.  61.63.59. 
Occurrence  in  1870, 11. 6. 

1871,  iii.  142. 
1874.  vll.  5. 14. 
1877.  vii.  6.107. 
1879,  ix,  8. 

1881,  xi.  3,6. 

1882.  xii,  6. 

Parasitic  diseases,  xii.  45.66. 

Pupa,  vii.  56. 

Bange.  iii.  142.143.156;  vii.  48. 

Remedies,  iii.  144;  Iv.  21;  v,21:  vii.  S,4<i, 
49.61.52.53.61;  x.43:  xi.6:  xil.57. 

Varieties,  vii.  56. . 
Chlon.  V.  164. 

ductus.  V.  154:  vi.38.^.149.  p.  Ii. 

garganicus,  v.  154;  vi.  38,149. 
Chlfeniides,  v,  41,45.47. 
Cbleenius.  v,  46.46:  xll.  111.115.116. 

difflnis.  xii.  111. 

nemoralis.  xii.  111. 

pennsylvanicus.  v,  46. 

serloeus,  v,  46. 

tomentosus.  xll.  111. 
Chlarays.  v.  169. 

dlspar.  V,  170. 

plioata,  V.  169. 
Cbloealtis,  ix,  84,87. 

abortiva,  Ix,  92. 

conspersa,  Ix,  92,99. 

ourtlpennis.  Ix,  99. 
..    vlrldls.lx.  92.99. 
chloridice,  Pieris,  Ix.  27,28. 

var.  beckeri,  Pieris.  Ix,  27. 
Chloroneur&  malefloa.  1,  69. 
chlorophana.  Chrysopa,  vill,  178. 
Chlorops.  xi,73. 
Chceridlum.  v.  81. 

capistratum.  v.  80. 
chrysltes,  Plusia,  ix,  50.  ' 
Chrysobothris,  v.  95. 

alabamsB.  vi.  111. 

fastidiosa.  vi.  111. 

femorata,  v,  94,95;  vl,  12.13,35.37,43.84. 
110,  113,  162,  pp.  1,  ii,  ill.  Iv.  (See  Flat 
headed  Apple-tree  Borer.) 

lesueuri,  vi.  111. 

obsoura.  vl.  111. 
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CbrrsobAhris  4-impr6B8a.  vl,  HI. 

semiscolpta,  vi.  111. 
Cbrrsoohraon,  ix,  99. 

coDspersam.  Ix.  92.99. 

ylrfdis,ix.  92.99. 
Chrysochns.  V.  166,168. 

aaratns,  v.  168:  vi.  164,  p.  11. 

cobaltintis,  t.  168. 
Cbrysomela.  v,  162. 165. 166, 167. 

csnileipennis.  v,  168. 

coDJuncta,  v,  167. 

lO-Iinoata,  vi.  160  (See  Colorado  Potato- 
beetle). 

eleffaas,  v,  167. 

oxclamationls,  v.  167. 

JUDCUI,  V.  165. 

puIcLra.  y.  167. 

simillB.  V.  167. 
chryflomela.  Locusta,  iz,  98. 
CbrysomeUdffi.  v.  29. 31. 84, 127. 128, 161, 177, 178; 

vl.  70,81.83.85.86.157. 
ChrysomeUdes.  v.  126. 127. 163. 165. 170. 
CbryBomelinse.  y,  162;  vi,  157. 
Cbrrsomelini.  y.  165. 166. 
cbrysomelus.  Oryllus.  ix,  93. 
Chrysopa.  i.  62;  yi.  140;  yii.  60.129.253;  yili. 
55.177;  xll.  43. 

chlorophana.  yUI.  178. 

eriOBoma,  vili,  136. 

illepida,Ylli.l78.' 

ocolata.  Yill.  177. 

Yar.  ohlorophana.  yili,  178. 
iUepida,  ylii.  178. 

plorabunda.  yili.  178;  xll.  42. 

pseudoerapha,  yili,  178. 
Cbrysophanus,  vii,  270. 

ameilcana.  yil.  158,282;  x,  95. 

tboe.  vU.  158.279.282;  x.  95. 
ChytolitamorbidailB.  x,  138.182. 
Cicada,  lY.  2.7;  v.  2. 7;  ix.  60.75. 

Beptendecim.  ill.  124;  yi,  75. 
CioadidiB,  yi.  72;  viii.  11. 
Cicindeia.  1. 72;  y.  38.39.42,43;  yi.  70. 

campestriB,  iy,  4;  y,  4. 

repanda,  x.  41. 

sexffuttata,  y.  39;  yi,  88. 

Tulgaris.  vi,  88. 
CiciDdeiidffi,  y.  24,36.38.39.92;  yi.  80.81,87. 
Cifflbex  laportei,  x.  64.66. 
Cimlcidae.  yI.  TO. 
Cinara,  vill.  34. 
^incta.  Mestobresma,  ix,  90.95.113. 

(Kdipoda.  ix.  95. 
ciDctaria,  Phigalia.  vii.  241.277. 
cinctus.Chion.  y,  154;  yi.  38,43.149.  p.  li. 

Harpaetor.  ii.  23.64;  yi,  162,163;   yU,  60; 
xii,43.56. 
ciDderella.  Tortrlx,  vU.  255,277. 
ciDerea.  Cupes.  v.  103. 

Epicauta.  yi,  126.162,163.  p.  ill;  xii.  104. 

Lytta,U.64,66. 

Lltbopbane.  Yii.  227.277.279. 

Xy  Una.  yU.  217. 277, 279, 280, 282. 
cinereola,  Telesilla.  x.  180. 

-2 


-oinereus.  MelanotuB.  y.  100;  yi.  117;  yii,  80. 
oingulata.  Macroslla.  x.  104,158. 

Trypeta.  i.  33. 
cinffulatuB.  Leistotropbus.  v.  69. 

Onoideren.  y.  169:  Yi,  83. 
cinnamoptenis.  Staphylinus,  y,  69. 
Gionus,  y,  128. 
circaezandis.  Apbis,  viii,  89. 
circumclnctuB.  Perillus,  vi,  162. 
GiBtela,  v.  119. 

Ci8telidffi.iv.34;  y  34.118,119. 
Citheronia  reealis.  vii.  195.  278.  279.  280.  281. 

282.283;  x.  122.162. 
CladobiuA.  viii.  35.36.42.201. 
clandestlDa,  Asrotis,  vii,  95,213.278:  x.  135. 
Clandestine  Owlet  Moth  (See  W-marked 

Cutworm). 
Claudia,  Euptoieta.  vii.  150;  x.  80. 
olavata.  Coptocycla,  y.  177. 
Clayioornes.  iv.  32.36;   v.  33. 36. 52. 55. 177. 178. 

179;  yl,87. 
Clayipalpi.  v,  178. 
claylpes.  CucujuB,  v.  65.66. 
Clear  Wins  Bee  Moth,  Sebiadifflnis,  vii.  163; 
X.  99, 160. 

Thysbe  (See  Thysbe  Clear  Wing). 
Cleonides.Y.  138.136. 
Cleonus.  y.  136.  « 

punctiyentris.  xii,  55. 
Cleridee,  y.  33. 37. 93, 104. 108;  yi.  70, 80. 82. 
CleruB,  y.  109. 

dubius.  y,  109. 

nlffrifrons.  y.  109. 

niffripes.  y.  109. 

sanguineus,  y.  109. 
Click  beetles  (See  Wire  worms). 
Climbing    Cutworm.     Climbing     Bustle. 

Agrotis  soandens.  yii,  206:  x,  133. 
clintonis.  Parorgyia.  x,  165. 
Clisiocampa,  yii.  185,271. 

americana.  vii.  110,119,197.277.279:  x.l22, 
123,155.  (See  Apple-tree  Tent  Cater- 
pillar.) 

syiyatica.  vi.  89;  yii,  198. 277. 279. 281;  x.123. 
CllYina.  V.  43. 
Clothes  Moth.  Tinea  dorslstrigella.  vii.  262. 

Tinea  rusticella.  yii.  264.278. 
Clover  Drasteria.  Drasteria  erechtea.  vii. 
233.278;  x.  148. 

-hay  Worm.  Asopia  costalis.  vii.  247. 278. 
Clytlnl.v.153.154.166. 
olyton,  Apatura,  vii.  155;  x,  89. 
Clytus,  v.  164. 

capra?.  y,154;  vi. 38, 44. 151.  p.  i. 

robiniffi,  v.  149,  154;   vl.  86,38.44,83.84.151. 
p.  ii. 

specioBUS.  Y,154:  vi,  38, 44. 83. 151.  pp.  ill.  iv. 
c-nigrum,  Agrotis,  vii,  89.202.278;  x,  132.184; 

xi.  51. 
cobaltinus.  Chrysoohus.  v.  168. 
Coccidffi.  il.29,88;  iv.lS;  v.l3;  vi.72;  ylii.ll. 

33.    (See  Bark  Lice.) 
coccinatuB.  Eros.  y.  105. 
Cocclnella.il, 35;  y,  42, 183, 184;  xii,  118. 
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Cooclnella  manda,  vl.  173;  vil,  60, 119;  vili,  147 ; 
zii.40. 

9-DOtata.  ii.  64;  vi.  162. 173;  yiii.174;  xll.4l.ll8. 
piota,  Yi,  174. 

15-punGtata,  v.  183;  xii,  116. 
5-notata,  zil.llS. 
Coccinellid8B.li.93;  lv.201;  y, 90, 31. 35. 178. 182; 
yi.70.8l.84.1?2;  yiii.64;  xii. 7. 23. 40. 56. 90. 106, 
115. 116. 119. 120.    (See  Lady-buffs.) 
coccineus.  Endomychus,  v,  182. 
GoocuB,  y.  184. 

mali.  yiii.126. 
Ooccus  of  tke  Pine  (See  Pine- leaf  Scale - 

insect). 
Cochineal  Insect,  Coccns.  y.  184. 
Cochran    Rustic     (See    Dark- sided     Cut- 
worm), 
oochrani.  Asrotis.  yii.  92.209. 
Cockchafer.    English  (See  English  Cock- 
chafer). 
Cockroach.  Blatta.y.  129.     . 
Cockroaches.  BlattidsB.  y.ll7;    yi.70,74.76; 

U.  60. 73. 80. 82. 
Codling  Moth.  Codling  worm,  Apple  worm, 
Carpocapsa  pomonella.  i.'/7,81;  iy,167. 
Birds  feeding  on,  iv,  181. 
Broods,  i,  27, 82;  iy,172. 
Cocoon,  yil,  260. 

Compared  with  other  worms  found  in 
apple.  xl.l9. 
plum  curculio.  1.67. 
Figure  of  apple  occupied  by  codling 
worm.  iv.l67:  yii.260;  x.l51. 
cocoon,  iy.  167;  yii.260;  x,151. 
larya.  iv.l67;  yU.260;  x.l57. 

head  of.  iy.  167;  yii.260:  x.l51. 
moth,  iy.  167;  yii,260;  x.l57. 
pupa.  iy.  167;  yii.269;  x.l57. 
Food  plants.  1,29:  yii.  261. 277;  x.l51. 
Fungus  on,  iy,  184. 

Habits  and  mode  of  life.  1.28;  x.  151;  xi,  19. 
Injuries  yi. 45;  vii.260;  xi.l9. 
Insect  enemies,  iy,  181 ;  y,  60. 
Larya.  x.l51;  xi.l9. 
Life  hi«*tory.  iy,167;lvil.260. 
Moth,  vii.260. 262. 
Occurrence  in  1866,  i.30. 
Pupa,  yii,  260. 
Range,  iv,  167. 

Relations  to  other  insects,  i.9.31. 
Remedies,  i. 29;  iv.  172. 184:  yi.13.14;  vil. 

261;  xi,20. 
Tongue,  iv.  171. 
Cooliodes.  1. 17;  v.  143; 
curtus.  1. 16. 

insQqualis.  i.  13;  vi,  142.  p.  ii. 
Cd&liodides,  v.  143. 
CcQlodasys  unicornis,  vii.  191;  x,  147. 
Ccelogaster.  v.  143. 
Coenurus  cerebralis,  ix.  69. 

Colaspis.  V.  166. 168. 
brunnea.  vii,  104. 
flavida,  vi,  164.  pp.  ii.  iv. 


Coleophora  malivorella,  x,  156. 
Coleoptera,  y,  p.'^vi.  8,9.11,12,18.19.24.25.26. 
112;  vi.  37.68.70,77.79.86,172;  ix.  60;  xii.  114. 
115.   (See  Beetles.) 
Colias,yii,269:ix.26. 
osesonia.  x,  78. 

eurytheme,  vii.  147.278.281;  x.78. 
philodice.  vil.  147. 278. 281;  x,  78. 
oollare.  Spharangemon,  ix,  94. 
collaris.  Disonycha.  v,  173. 
Euchaeites.  x,  169. 
(Edipoda.ix,  90.94,110. 
Stenlspa,  v,  174. 
Collier.  (See  Black  Fly.) 
Colon,  V.  57. 
colon.  Omoslta.  v.  60. 

Stenus.  y,  72. 
Colopha.  vil.  74;  viii.  142. 
eragrostidls.  viii.  144. 
ulmloola,  vil.  76;  yiii.M42,144.204. 
Colorado  Potato- beetle.  Ten- lined  Potato- 
beetle,  Colorado  fPotttto-bug.HDoryphora 
(Chrysomela.  Myocorina)  |10-Uneata.~i.  8; 
ii.  6.63;  ill.  162;  vi,  125.160. 
Beetle,  vi,  161. 
(Jbickens  feeding  on.  U,  67. 
Classification,  vi.  88. 
Climatic  influences,  11. 64;  vii.  107. 
Compared  with  D.  junota.  yi.l6]. 
Eggs.  vi.  74. 
Figure  of  beetle,  ii.  63. 
eggs,  ii,  68. 
larva,  ii.  63. 
leg.  ii.  03. 
pupa.  ii.  63.- 
wing-case,  ii.  63. 
Food  plants,  i,  68;Iii,  71;  vi,  161. 162,  pp.  u. 

iii;  vii.  280,282. 
Habits,  xi,  7. 
Hibernation,  vl.  162. 
Insect  enemies,  ii,  64.66.67;  ill.  162:  iv.l»: 

vi.  89.91.162. 
Larva,  vi.  161. 

compared  withU'irya  of  lady-bug.  vi. 
15. 
Life  history,  vi.  162. 
Occurrence  in  1870,  ii,  64. 
1871.  iii,  162.163. 
1877.  vii.  107. 
1881.  xi.  7. 
Range,  i.  8.82,102:  iii.  163;  xi.  82. 
Remedies, ii,  68;  iii.  162.161;  iv.21;v.21: 

vl,163;ix.4:xi.7. 
Skunk  feeding  on.  Ii.  66. 
Synonyms,  vi.  160. 

Time  of  first  appearanoe[in  IlliDoiB.ii,<Ki. 
colossus.  Evarthrus.  xii.  109. 
columba.  Tremex,  vi.  34.41.44;Tpp.  i.ii.iil.i^' 

X.71. 
Columbia.  Samta.  x.  177. 
Colydiidfe.y.36.56.66. 
Colydiides.  v.  66. 
Colydium,  v,  179. 
Colymbetes,  y,51. 
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comma,  Affonoderus.  xil.  27. 43, 56,  111. 

6rapta.vii.152.279.281:  x,  84. 163. 
Comma  Butterfly,  Grapta  oomma,  vii,152, 

^,281:  X.  84. 163. 
commeliDffi.Prodenia.vli,  219;  x,138. 
communis.  Melanotus.  y,  100;  vi.25,118;  vii, 

38.30. 
complaoatas,  Polydesmus.  xi.45. 
compositUB.  Platypus,  v,  146. 
compressa,  Schizoneura,  viii.138. 
Comyntas   Butterfly,  Lycecna  comyntas, 

Tli.  158, 278. 279. 282;  X.  95. 
comyntas.  Lyeaena,  vii.  158.278,279,282;   x.96. 
coDChirormis,  Aspidiotus,  i.34.54;  11.87.  (See 
Oyster-shell  Bark-louse.j 
MyUlaspis.  U.  24, 46, 87, 89, 94 ;  Ui.  169.    (See 
Oyster-sbell  Bark-louse.) 
corectnna.  Notodonta,  vii,  190;  x,119. 

CEdemasia,  vii.  190. 
ccnfusarla.  Caberodes,  vii,  244. 
Coniatud,  V,  128. 
conlca,  Plata,  xii.  104. 
coniferanim.  Sphinx,  x,  105. 
coDjnncta.  Chrysomela,  v.  167. 

Zygofframma.  v,167. 
lODosoma,  x.74. 
CoDOtrachelides.  v.  185, 142. 
coDotracheli.  Porizon.  vi.l39. 
Conotracbelus  oratffi^ri.  vl,141;  pp.  ii.ilL 
nenuphar,  1.15, 64;  v,132.  142;  vi.83.85.  90. 
137,143;  pp.  i.  U.  lii.    (See  Plum  Cur- 
cullo.) 
conquisitor,  CryptuB,  vil,119. 

Pimpla.vii.119. 
coDBpersa.  Cblcealtis,  ix.92,99. 
coDspersum.  Chrysocbraon,  ix,92,99. 
contexta,  Plusia,  ix.  43. 44, 46. 
coQverffens.  Hippodamla,  11,  64;  v,  184;  vi, 

lfi2.163.173;  vili.  173.174;  xii.4l.ll7. 
Convergent   Lady- bird.  Hlppodamia  con- 
vergens.  ii.  61;  V.184;   vi.  162, 163,173;   vlii. 
173.174:  xli,41.117. 
convolutella,  Myelois,  vii, 251, 279, 280. 
Copper  Underwinff  (See  Green  Cream-spot- 
ted Grape-worm.) 
Coprl<lffi.v,37.79,80;  vi.  70, 80, 82, 
Copris,  v,81. 
camifex,  v,81. 
Carolina,  V,  80. 
marginatus,  v,  80. 
Coprophaga,iv.l9:  v,l9. 
CoproporuB.  V.75. 
Copt  ocycla.v.  177;  vl.l71. 
aorichaloea.  V.  177;  vi.l72. 

elavata,  v,  177. 

guttata.  V.177;  vtl72. 

purpurata,  v,  177. 
Copturufl.  1.17. 
coralUna.  Locusta,  ix.95. 

(Edipoda,  ix.95. 
corallipes,  (Edlpoda.  ix.l14. 

var.rugOBUs.  Hlppiscup.  ix,  89, 96. 115. 
Coreidtt,vlii.l2, 
coreopBidte.  Aphis,  vili.  193. 

Siphonophora.  vlii.  59. 


Coreus  tristis.  ii.61;  iv,6;  v. 6;  vl,162. 
Corisids.  vl.73. 

Corn  Curculio,  Sphenopborus  zeae.  vl,  144, 
p.  ii;  vil.34.278. 
Cutworm,    Striped     Cutworm.  Check- 
ered Rustic.  Asrotis  tessellata.  vii,  91. 
206,278;  x,133. 
Myriapod,  lulns  impressus.  xl,44. 
Plant-louse.     Maize  or    Com    Aphis. 
Aphis  maldis,  vii.  5.71.75,278,  vlii.  28. 
31.89;  ix.  2;  xi.67;  xii,  5, 44, 116. 
Root-worm,  Diabrotica  longicornis.  x. 

44;  xl.65;  xii,  6,7,10. 
Sipha,  Maize  Sipha,  Sipha  maydis,  viiJ, 
122. 
Corn  worm.  Boll  worm.  Tomato  worm,  Bud 
worm.  Armed  Heliothls,  Heliothis  armi- 
firera.  vii.  102. 
as  a  Boll  worm.  xi.  83. 
Corn  worm.  xi.  85, 
Tomato  worm,  xi.  89. 
Classification,  xi,  83. 
Climatic  influences,  xi,  98. 
Ears,  X.  50;  xi.  90. 
Fiffure  of  eggs,  x.  150. 
larva,  x,  150. 
moth.  X.  150. 
pupa,  X,  160. 
Food-plants,  vii,  102,231,278,279;  x.  160; 

xi,  82.90. 
Habits  and  mode  of  life,  vii,  231;  x,  150; 

xi,  83. 
Injuries,  vii,  102, 103,231;  xi,  90. 
Larva,  vii.  103,231,232:  x.  150;  xi,  91. 
Life  history,  vii.  108. 
Moth,  vii,  104,232;  x.  50;  xi.  96. 
Names,  vii,  102,231. 

Occurrence  in  1877,  vii.  4:  in  1881.  xi,  5. 
Parasites,  vii.  104;  xi.  97.102. 
Pupa.  vii.  232;  x.  50;  xl.  93. 
Range,  vii,  102;  xi.  82. 
Remedies,  vii,  104,232;  xl.97.100. 
corni.  Aphis,  viii,  101. 
cornloa.  Phylloxera,  vili.  164. 
cernicola,  Erlosoma,  viii.  141. 

Schizoneura,  viii.  141. 
cornifoliSB.  Aphis,  viii.  101.193. 
cornu.  Hamamelistes,  i,  22. 
cornutus.  Bolitophaffus,  x,  125. 

PassaluB,  V,  78. 
eorticalis,  TroKOsita.  iv,  182;  v,  64. 
Corydalis,  iv.  2;  v,  2. 
coryii.  Aphis,  viii,  106. 
Corymbetes.  v,  99, 100. 
hamatus.  v,  lOO;  vi.  25. 
hlerofflypblcus,  v.  100;  vl,  25. 
Corynetes  ruflpes,  v,  110. 
Coscinoptera.  v.  129. 169. 170. 
dominicana.  v.  169,170. 
vittigera,  v.  170. 
Cosmia  trapezina,  1, 79. 
Cossidae,  vl,  34. 
Cossonides.  v.  135, 144. 
Cossonus,  V,  145. 
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C0BSU8.  vi,  42. 

centereusis.  x,  151. 

ligniporda.  V.  5. 

roblDlse.  vl.  42. 
costalls,  Asopia,  vii.  217.278. 
Ootalpa,  V.  89. 

lanigera.  v,  89, 
Cottonwood  Daffffer.  Apatela  (Aoronyeta) 

lepusoullna,  vil,  201.279;  x,  130. 
Cotton- worm  Moth,  Aletla  (Anomis)  argll- 

lacea,vii.  228.279. 
Counterfeit  Golden-eye.  Chrysopa  pseudo- 

grapha.  vlii.  178. 
CrabrionidsB,  vl.  71. 
cracc8B.  Apbis,  vlli,  88. 
Crambodes  talidlformls.  x,  180. 
Cranberry-louse       Aphldlus,      Aphidlus 

(Praon)  viburnaphlB.  vlll,175. 
Crane-flies.  Ix.  GO. 
cratffigl,  Aphis,  vill.  101. 

Conotrachelus,  vl,  141.  pp.  ii.  iiL 

Slphonophora,  vill.  189. 
cratffiglfolieB,  Aphia.  vili.  101. 
Cratonychus  brevicollle.  vi.  117;  vii.  30. 
Cratoparls,  v.  129. 
Cream-spotted  Grape- worm.  Green.  (See 

Green  Cream-spotted  Grape- worm.) 
Cremastochllus,  v,  90,91. 
Crepldodera,  v,  172,173. 

helxines,  v,  173. 
Creophilus,  v,  69. 

villosns.  V.  69. 
Cresphontes   Butterfly,  Thoas   Butterfly. 
PapUio   cresphontes.   vii.  189.279,281,282; 

X  75. 
cresphontes,  Papilio,  vii.  139.279,281,282;  x. 

75. 
Cressonia  jufflandls.  vit.  167. 
oribraria,  Chelymorpha.  v.  176. 
Crickets.  Gryllldce,  iv,  8;  v,  8;  vi,  70.76;  ix, 
60,78.82. 
Wingless  (See  Katydids), 
crinltus.  Cryptophagus.  v.  62. 
Criocephalus,  v.  153. 
Crioceridae.  v.  162. 
Criocerides.  v,  127,163.164,170. 
CriocerincB,  vi.  157. 
Crioceris.  v,  162,164,165,176. 

asparagi.v,  165;  vi.  168. 165. p.  i. 
trilineata,  v.  164;  vi,  168. 
Crocallis  elinffuaria,  i.  79. 
crocatariu,  Angerona.  vii.  243,279. 
Crown-borer.  Strawberry.  (See  Strawberry 
Crown-borer.) 
Miner,    Strawberry.    (See    Strawberry 
Crown  Miner.) 
cruciferarum.   Pluteila,  vii.  266,278,280.282; 

ix.52. 
crucigerus.  Panageeus,  v,  46. 
Cryptoblum,  v.  70.71.72. 

pusillum.  V,  71. 
Cryptocephalides.  v.  127,163,168. 
CryptocephalinsB,  vi,  157. 
Cryptocephalus.  v,  162,168,169.170. 


Cryptohypnus,  v,  99. 

abbrevlatus.  vil.  27. 
Cryptophagidee.  v.  39.56,62. 178. 
Cryptophagus  cellaris.  v,  62. 

crinitus,  v.  62. 
Cryptoplides,  v,  140. 
Cryptorhynchides.  v.  135.142.143. 
Cryptorhynchus.  v,  143. 
Cryptosiphum,  viii,  42. 
Cryptus  conQulsitor,  vii,  119. 

grnllator,  vi.  110. 
Ctenucha.  vii,  179.271;  x.  110. 
americana,  vii.  179. 
fulvicollis,  viU179. 
virginica,  x.l70. 
Cuoujidffi.  V.  36. 56. 65. 178. 
Cucujus.v,  65.66. 
clavipes.  v.65,6ti. 
testaceus.  v,65. 
Cucumber  Aphis  (See  Melon  Plant-louse). 
Beetle  (See  Striped  Cucumber-beetle.) 
Flea-beetle,  Hairy  Flea-beetle,  Epltrix 
(Haltioa)  cucumeris.  v,  173;  vl,  167.  pp. 
ii.  iii. 
cucumeris.  Apbis,  xii,83. 
Epitrix.  vi,167. 

Haltica,  v,173:  vi,167.  pp.  ii.iii. 
cucurbltfiB.  iEgeria,  vl.  41,44,  p.  Iv;  vil,  173. 
277.279.280;  x,  106, 107. 
Aphis,  xii.  84. 
MelitUa.vii,173. 
Slphonophora,  viii,  67. 
Culicidffi,  vi,73. 
culinaris,  Uloma,  v,  124. 
Culprit  Leaf- hopper,  Chloroneara  male- 
flea,  i.  69. 
Cupes  cinerea,  v,  103. 
CupesldBB.  V. 37. 92. 93, 101. 103;  vi. 70.80. 
cupida.  Agrotis,  x,  135. 
Curcullo,  Apple  or  Four-humped  (See  Four- 
humped  Curculio). 
Corn  (See  Corn  Curculio). 
Elm-tree  (See  Elm-tree  Curculio). 
Grape  (See  Grape  Curculio). 
Gray-sided  (See  Gray-sided  Curculio. 
Parasite.  SIgalphus  cure ulionis,  1.70,80; 

vl,139. 
Plum  (See  Plum  Curculio). 
Quince  (See  Quince  Curcullo). 
Curculionidro.  v,  29.34.36.119.127.128,129.130, 
131, 145. 146. 161 ;  vi.  35, 37, 70, 77. 81. 83. 85. «{,  129. 
(See  Snout-beetles.) 
curcuiionis.  Sigalphus.  1.70;  vi,139. 
Curculios  (See  Snout-beetlos). 

Short-snouted  (See  Short-snouted  Cur- 
culios). 
Currant  Borer,  iBgeria  tipuUformis,  vl.89, 
44.  p.ii;  vii.  172.279;  x.  106. 107. 151. 
Caterpillar,  Spinous.  (See  Spinous  er- 
rant Caterpillar.) 
Fruit-worm,  Eupithecia  interrupto-fas- 

ciata.  xi.  6,23. 
Plant-louse.  Myzus  (Aphis)  rlbis.  1.  <>(>: 
viii.  76. 
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Corrant  Saw-fly.  ii. 6;  iv.21;  v. 21. 

•worm.  Imported.  (8ee  Imported  Cur- 
rant-worm.) 
Corsoria,  ix.80.82. 
carttpennts,  Gtaloealtis,  ix,98. 

LocaBta.ix.SS. 

Stenobothms,  iz.  88, 98. 104. 
enrtas.  Oeatorhynohas.  i,  16. 

Coellodes.  1.16. 
GQterebra,iz.61. 
Catworm,  Black.  (See  Greasy  Cutworm). 

Cabbage  (See  CabbaKe  Catworm). 

Climbing  (See  Cllmbins  Cutworm). 

Com  (See  Com  Catworm). 

Dark-sided  (See  Dark-sided  Catworm). 

DlDgy  (See  Dingy  Catworm). 

Glassy  (See  Glassy  Cutworm). 

Greasy  (l^ee  Greany  Cutworm). 

Speckled  (See  Speckled  Catworm). 

Spotted  (See  Spotted  Cutworm). 

Striped  (See  Corn  Catworm). 

Tariegated  (See  Variegated  Cutworm). 

Western  Striped  (See  Western  Striped 
Cutworm). 

Wheat  (See  Wheat  Cutworm).       ' 

W-marked  (See  W-marked  Cutworili). 

Yellow-beaded  (See  Tellow-beaded  Cut- 
worm). 

Cutworm  Lion  (See  Fiery  Ground- beetle). 
Cutworms,  Agrotis,  Hadena  and  Mames- 
tra,Tii.31.97.99.202. 

Birds  feeding  on,  yii.88. 

Classification,  yii.271. 

Climatic  influences.  vii,89;  x,55. 

Description,  Til.  82. 

Food  plants,  vif,  280. 

Habits,  yii. 81. 82;  x.17.136;  xi.6l.62. 

History,  vli.82. 

IiijQrie8.yil.81. 

Insect  enemies,  yi.  90;  yii.217;  xi,64;  xii. 
ill. 

Moths,  yii.  82. 

Names,  yii,  81. 

aemedies.  yi.ll;  yU.  82, 83, 202. 218. 

cranea,  Oassida.  y,l76. 
Xicrorhopala,  y.  175. 
cranipennis.  Gaurotes.  y,166. 
cybele.  Argynnis,  yii,  150;  x.81. 
Cfbele  Butterfly.  Argynnis  cybele.  yii.  150. 
X.8I. 

Cyblster,  y.61. 
Cychramus.  y.  69. 
Cycliru6,y.42.«.  ' 
CycUca.  y.162. 
Cyclocephala,  v.  85. 
Cycloneda,v.l84;  xll.118. 
8anguinea.xli.42.118. 
Cyclopthalmes.v.lS?. 
cyllndrlcnm.  Orthosoma,  v.  152. 
Cyllndrorhinides,  y.  134. 137. 
Cyllene  robiniflB,  vi,  88. 44. 151. 
Cymatodera.y,l09. 

cymatophoroides.  Pseudothyatira,  x.  129. 
Cyni!iidl8.y,44.45. 


Cynlpidae,  yi,71;  x.63. 
Cynips,  i.63,79;  x.210. 

nubilipennis.  1,78. 

Querous-sculpta,  i.78.79. 
oynthia,  Attacuf*.  x.  125. 

Samia,  yil.194,277;  x.l25. 
cyparisslffi,  Siphonophora,  ylii.57. 
Cypherotylus.  y,  181. 

boisduyali,  y,  180, 181. 
Cyrtacanthacris  amerlcana,  ix.96. 

differentialis.  ix,96. 
Cyrtotriplax.  y.  181. 
Cyst- worms,  ix.58. 


Dacne.y.  180.181. 

fasciata.  y.  181. 

heros.  y.  181. 

4-maculata.  y.  181. 
Dactylosphaera.  i.  21. 

carycB-semen,  1. 23. 

globosa.  i.21;  y ill.  163. 

yitifolisB.i.  21,22:  yiil.  158. 
Daddy-long-legs,  Phalangium.  11. 64.66. 
daggyi.  Prodenis,  yii.  97.219. 
Daggy's Corn- worm. (See Fall  Army- worm.) 
dahlfro.  Aphis,  ylii,  88. 
dama.  Lucanus,  y,  77.78;  yl,  95.  pp.  l.ii.iy. 
damniflcum,  Aorldlum.  Ix.  9G. 
Daoaidee.  x.  79. 
Danais.  yii.  269. 

arobippus.  yii.  149.281;  x.  79.1G1. 
Danewort  Buttbrfly.  CalUdryas  eubule.  yii. 

147,278:  X.78. 
daplidice.  Pieris,  ix,  28. 
Dapsilia  rutilana,  x.  153. 
Darapsa,  yii.  270. 

myron,  yii,  166,28^, 

yersicolor,  x.  158. 
Daremma  brontes.  x,  102. 

undulosa.  x,  159. 
Darkling  Beetles,  TenebrionldaB.  Tenebrl- 
onides.  iy.  34;  y.  34,111.113.121.122.123.124. 
130;  yi.  80,83,86. 
Dark  May-beetle.  White  Grub,  May-beetle. 
Lachnosterna    (Fhyllophagii)     fu8oa=L. 
Quercina.  i.  16;  y.  85.87;  yi,  89.97,101.102. 
pp.  i.il,iii,iy;  yii,  83. 
Dark-sided    Cutworm.     Reaping     Rustic, 
Cochran  Rustic,  Agrotis  messoria.  yii. 
92.2U9.209.278;  X.  134. 
Dart,  Deyastatlng  (See  Glassy  Cutworm). 

Gothic  (See  Dingy  Cutworm). 

Master    (See    Western     Striped    Cut- 
worm). 

Perplexing  (See  Perplexing  Dart). 
Dascyllidffi.  y.  93. 
Dasytes,  y.  108. 
Datana.  iy.  189;  yll,  271. 

major,  iy.  190. 

minlstra,  iy.  186;  yii.  189;  x.  110. 167. 

perspicua,  iy.  190;  x.  119. 
dnucl.  Aphis,  yiil.  181. 
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Debi8  portlandia.  x.  92. 
decemllneata,  ChryBomela.  vl,   l(jO.    (See 
Colorado  Potato-beetle.) 
Doryphora,  1.  8.58.82;   11.  63;  111.  162;  v, 
197;  vl.  83,89.160.  pp.  il.lii;  vli.  107.280. 
282;  Ix.  4;  xl.  7.  (See  Colorado  Potato- 
beetle.) 
Myocoryna,vl,160.  (See  Colorado  Potato- 
beetle.)  ,  . 
Polysramma.  vl,  160. 
decorus.  Platynus.  xil,  109. 
Deilephila.  vU.  270. 
chameeneril.  x.  159. 

lineata.  vli.  164.277.280.281.282.283;  x.  100. 
159. 
Delopela  bella.  vli.  180. 
delaware.  Pamphlla.  x.  96.174. 
Dendroldes.  v.  117. 

oanadensis,  v,  117. 
Dendroptua.  xil.  141. 

dentatus.  Hylurirus.  V.  147;  vi,  38, 43, 146,  pp. 
il.iil. 
Lachnus.  lii.  138;  vlli<  115. 116. 
depressa.  Phylloxera,  viil,  164. 
depressus.  Melanotus.  vli.  29. 
Dermatodectes  ovls.  Ix,  66. 
Dermestes.  v.  60. 

lardarins.  v.  60;  vi.  92.  pp.  1.  iv. 
Dermestlda).  iv.  36;  v.  36,54.56.60;  vl.  70.81, 

86.87.92. 
Derobrachus.  v,  161, 152.  , 

Desmla.  vii,  272. 

maculalis,  vii.  248.280. 
Desmiphora.  v,  158. 
Desmocerus,  v.  156. 
palllatus,  v,  156. 
desperata.  Catocala,  vii.  234.279. 

Semiotellus.  x.  210.211.212.231. 
destructor.  Ceoidomyia.  i.  18;  ix.  3,5;  x.  200; 

xi.29. 
Devastating  Dart.  (See  Qlassy  Cutworm), 
devastatrlx.  Hadena.  vii.  96.216,278;  x,  137. 

Rhyparocbromus.  vii,  41. 
Devil's  Horses.  Soothsayers.  Mailtidfe,  vi, 

70;  ix.  73.80,82. 
Diabrotica.  v.171.172. 
12-ffuttata.  xii,104. 
r2-punotata,  vl.  166.  pp.  iijii.iv. 
loDfiricornis.x.  44;  xl.65:  xii.6.10. 
4-vittata,  1.52:11.77;  v.  170.171,172;   vi.83. 
165.169,  pp  11,  iii,  iv;  x,  44;  xi. 66, 69, 70; 
xli.ll. 
diana.  Argynnis.  vli,  149.282;  x,81. 
Diana  Butterfly.  Argynuis  diana.  vii.  149, 282; 

x,81. 
dianthi,  Rhopalosiphum,  viii.80. 
Diaperida?.  v.  34, 121. 124, 125. 180. 
Diaperides.  v.  125. 
Diaperis.  v.  125. 
hydni.  V.125. 
ruflpes.  V.  125. 
diasema.  Plusia.  ix,  44. 
Dibolia,  v.l?2.173. 
wren,  V.  173. 


Diceeliis,  V.46;  xil.llO. 

elonsatu8.xii.llO. 
Dioerca,  v.  95. 

divarlcata,  v.  95;  vl.37.4S,  112.113,114;  pp. 
i.  11.  ill. 

lurlda.5.96;  vi.37,43.11S:  p.  11. 
Dichelonyoba.  v. 86. 

elonfirata,  V.86. 

linearis,  v,  86. 
diohrous.  Bradyoellus.  xli.112. 
Dicrppidius,  V.99. 
Dlctyopterus.  ▼.  105. 
differentlale.  Aoridium,  ix,96. 
difTerentialis,  Caloptenus.  vi,44,45;  ijc.91.%. 
127.131.132.133.134. 

Cyrtacantbacris.  ix.96. 
difflnis.  Chleenius.  xii.lU. 

Hemarls.  vii.  163. 

Besia.  vli.  163;  x.  99. 160. 
Diludia  jasminearum,  x,103. 
Dimera.  viil,  10. 

dimldiatum.  Calopteron.  v.  105. 
Dinsy    Cutworm.   Gothic     Dart.  Acrotis 
subffothica.  vii.  89.  204.  205.  206.  278;  ix.  141: 
X.132. 
diospyri.  Aphis,  viil.  95. 
dlplepha.  Aphis,  viil.  211. 
Diplocheila.  v.46. 

Dlplodonia  marglnepuncteila.  1,79. 
Diplodus  lurid  us.  vli.  119. 
Diplosis  tritlci.  X.  202.218.217. 
Diplotaxis.  v.86.88. 

sordida.  v.  88. 
Diptera,  i.82;  iv. 8.1?.  13. 14. 24. 25;  v.8. 12.13,14, 
24.25;  vi, 68. 69. 73. 77;  vli,217:  viU,172;  U.^. 
136:  xil.  114, 115.    (See  Flies.) 

nemocera,  1. 16. 
Dlrapbia,  viil.  IS. 

oalamorum.  vlii,  14. 

femoralis,  vlii,  14. 

maoullpennis,  viil,  14. 

vernalis.  vlii.  14. 
Diraphia.  Black-lesffed.  (See  Black  legged 

Dlrapbia.) 

Calamus.  (See  Calamus  Diraphia.) 

Spotted-winced.    (See  Spotted-winged 
Diraphia.) 

Vernal.    (See  Jumping  Plant-louse.^ 
dirhodn,  Siphonophora.  viil.  67. 
Disagreeable  Golden-eye,  Ohrysopa  Hle- 

pida.  vlii.  178. 
discoidea,  Adelocera.  vii,  27. 

CEdipoda.  ix,95. 
discoideus.  Anisodactylus.  xil.  HI 

Hippiscus,  ix.  89. 95. 116. 
discolor.  Aphis,  viil,  211. 

CalUpterus.  xiil.  196. 198. 
Disippus  Butterfly.  Limenltis  (Nympfa**''" 

disippus.  11.95;  vii,15t;  X.8S.162. 
disippus.  Limenltis.  vii.  154;  10.88,162. 

Nymphalis,  11,95. 
Diaonycha.  v.171.172. 

collaris,  v.  173. 

triancrularis,  v,  178. 


ntSBOT  INDEX. 


23 


dispar,  Chlamys,  v.  170. 
distineta.  Mamestra,  x.l36. 
Distomahepatioum,  ix,67. 

mllltare.  Lz,67. 
Ditoma.  V.66. 
difaricaf a.  Dloerca,  v. 93:.vl, 37, 43, 1 12, 113, 114. 

pp.  Ui.m. 
dJYergeos.  Plueia,  ix.  44.| 
diversitlneata,  Petropbora,  vii.2a7,280. 
Doflr- wood  Leaf  Aphis.  Aphis    comifollae, 

Till.  101. 193. 
Dolerus  arvensis,  x,64,d5.67. 
DolphiD.  (See  Black  Fly.) 
domestica,  Musca,i.66. 
domiDicana.  Coscinoptera,  v,  169, 170. 
Donacia.  v.  160. 161. 162. 163. 
Donaciides.  v.  163. 
DonacioaB.  vi.  157. 

Dor-beetle.  (See  English  Cook-chafer.) 
Dorchascbema,  v.  168. 
Dorcas,  v.  77, 78. 

parallel  as.  V.  78. 
dorsistrigella,  Tinea,  vii.262. 
Doryphora  10-lineata.  i. 8.58. 82;  11.63;  111.162; 
V.167:  Ti.83. 89.160.  pp.  11. ill;  vli.  107.280.282; 
ix,4;  xi.7.    (See  Colorado  Potato  beetle.) 

juncta.  X.167;  vi.161. 
doryphorae,  Lydella.  11.64,67;  vi,  162. 163. 
Dotted-legged       Plant-bug,      Euschistus 

pnoctipes.  xi.27. 
Dragon-flies.  Mosquito-hawks.  LibellulldaB 

1.61;  vi.71;  ix.60. 
Drasteria.vii.2T2. 

erechtea.  vil,233,278;  x,148. 
Drepanosiphiden,  viii,34. 
Drepanoftiphum,  vill.  84. 40. 42, 73. 78, 80. 

aoerifolii.  vill.  195. 

acerina.  viii.78. 

aceris.  vili,78. 

Querolfolli.viii.79. 

tiliiB.  vill.  188. 
Dromius,  v.44.45.49. 
Drop  worms.  (See  Measuring  worms.) 
dnipiferarum.  Sphinx,  x.  104, 106. 
DryobIu8.vlil.85.42. 
Dryocampa,  vli,  271. 

pellaclda,x.l21. 

rubiounda,  vli.  196. 279. 281 :  x.  121. 

senatoria,  vli.  1^.279, 281;  x.  120, 161. 

stigma,  X,  120. 
Dryocampa.    Senatorial.  (See    Senatorial 

Dryocampa.) 
Dryopthorus.  v,  145. 
dublu8.Cleru8,  v.l0<>. 
Dularias,  V.164. 
Dung    beetles.    (See    Lamellicorn    Dung 

beetles.) 
duodedmguttata.  Dlabrotica.  xii.104. 
doodecimpunctata.  Dlabrotica,  vi.l66.  pp. 

ii.iil.iv. 
Duisky  Locust,  Tragocephala  viridifasciata. 

var.  Inf  asoata.  ix,  88. 93, 106, 134. 
dyaus,  Plusla,  lx,43,44,47.5«w 
Dynastes  lityus.  v,84;  vl,96,  p.ii. 


Dynastidffi.  iv.37:  v. 87, 79. 83. 84;  vi.  70,  80,  82. 

87,96. 
Dysohlrius.  v.43. 
Dyspteris,  vii.272. 

abortivaria.  vli. 238, 280. 
Dytl3cidfiB.iv.36;  v, 86. 60. 53, 92;  vI.70,80.8L 
Dytl8cus,v.50.51. 

f  asclventris.  v.  50. 

marginalls,  v.  50. 


Eacles,  vli,  271. 

Imperialis.  vii.196:  x,121. 
Earth-louse.  Lettuce.  (See  Lettuce  Earth- 
louse.) 

worms,  xii.  111.  113, 114. 115, 
Earwigs,  Forflculidse.  Forflcula.  iv,14;  v.  14; 

ix.  73, 80. 82. 
Eastern  Locust,  CEdipoda  mlgratoria,  vi. 

46.48. 
Eburia.  v.  154. 

quadrigeminata,v.l54;  vi.  36.  38,  43.  149, 
p.ii. 
Eccopsis  malana,  xi.  16. 
Ecpantheria.  vii,271. 

scribonia,  vli.  184. 279. 281. 282. 283;  x.  116. 
Edema,  vli.  271. 

alblfrons.  vli,  191 ;  x.  120. 
egleis.  Argynnis.  x.  164. 
Eight- spotted  Forester.    Blue  Caterpillar 
of  the  Vine.  Alypla  octomaoulata,  vil.  176, 
280;  X.  110,172. 
Elaphidion.  v.154.159. 

parallelum,  v,  152;  vi,  36. 38, 44, 83. 150,  p.  1. 

vlllosum,  vi,  38.43.150,  i.lii.iv. 
Elaphrus.  v,  42,43. 

ruscarius,  v,  42;  x,  41. 
elaphus.  Lucanus.  v.  78;  vi.  94.96.  pp.  11,111. 
ElasmoceruR,  v,  109. 
Elater,  v,  99. 

apicatus,  v,  100. 

hepatlcus.  vli.  28. 

llnteus.  V.  100;  vi,  25;  vil,  28. 

nigrlcollis.  v.  100;  vi,  25;  vli,  28. 

noctilucus.  V.  66. 

obliquus.  vil.  28. 

oculatus,  V,  99. 

rubrlcollls.  v,  100;  vi.  25. 

sangulnipennls,  V.  100;  vi.  25;   vil,  27.28. 

seapularls,  v,  100;  vi,  25. 
ElateridsB.  iv.  28.34.37:  v.   28,34.37.92,93.96. 
106.121;   vi,  21.70.80.82.85,86,87.115,119,   pp. 
ii.iil.iv;  vli.  19, 278.  (See  Wire-worms.) 
Elaterldes,  v.  96. 
Elaters.  (See  Wire-worms.) 
Elder  Aphis.  Aphis  sambucl,  vlii,  100. 
elegans,  Chrysomela,  v,  167. 
Eleodes,  v.  123. 
elinguaria,  Crocallls.  1, 79. 
elllpticum,  Platydema.  v.  126. 
Elm-leaf  Aphis.  Schlzoneura  ulmi.  vill,  119. 
124.140.204.211. 
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Elm  Sphinx.  Foar- horned  Ceratomia,  Cera- 
tomia  amyntor.  yil.  167,279;  x.  102. 
-tree  Borer.  Plseon  Tremex,  Tremex 
Koluinba,  vi.  8t.4i.44.  pp.  i,ii.iii.iy. 
Curculio.  Elm-tree  Bark-miner  and 
Borer,  Maffdalls  armicolUs.  v.  139; 
vl.  38.43,182.  p.  ii. 
Saperda.  (See    Three-toothed    Sa- 
perda.) 

ElmiB.  V.  52. 

elongata.  Dlohelonyoha,  v.  86. 

elonffatus,  Dlcaelas,  xli,  110. 

Pa8imaohu8.ii,64:  v.  43;  vi,  89.90. 162,163; 
X.  41. 
elymi,  Isosoma,  xi.  81 . 
Emarffinate   Locust.    Acridlum    emarffln- 

atum.ix.  91.96, 128. 134. 
emarginatum.  Acridlum,  ix,  91.96,128,134. 
Emperor,  Eyed  (See  Eyed  Emperor). 

Tawny  (See  Tawny  Emperor). 
Emphytus,  maculatus,  vii,  lOS.  111.282;  x.64, 

65.68. 
EmpretiA.  vil.271. 

stimulea.  vii,  187.278,282;  x.ll7. 
Encoptolophus  sordidUe,  lx,94. 
EncyclopF,  y,166. 

caeruieuB,  v,156. 
Endalus,  v.  140. 
Endeis.  viii.35.42. 
Endomychidce,  v.  178, 180, 181. 
Endomychus,  v,  179. 181, 182. 

biffuttatus.  V,  182. 

coccii^euA,  y.  182. 

Endropia,  yli.272. 

bllinearia.  yil.  243. 279. 281. 
Enffidee.  y.  178.  9 

Ensrlish  Cockchafer,  Dor-beetle,  Melolon- 

thayulgaris,  y,3. 
Euoplium,  y,109. 
enslcornn,  Acridlum,  lx.92. 
Entozoa,  ix.68.69. 
Ephedrus  plaffiator.  ylii.54. 
Ephemera,  iy,  13;  y,18. 
ephermeraeformiA,    Thyridopteryx.  11,  86; 

yil,  187 :  x,  118;  xii.  101.    (dee  Bag  Worm.) 
EphemeridsB.  yl.71. 
Epioaerus.  y,  137. 

imbricatus.  yl.lSl.  pp.  i.ii;  xii.  104. 
Eplcauta.  V.116;  ix,136. 

cinerea,  yi.  12B,  1G2. 163.  p.  ill;  xii,  104. 

pennsylvanica,  xii.  104. 

yittata.  yi,  125. 16is.  163.  p.  iii ;  ix,  4;  xii.  104. 
epiKceu,  PIuBia,  ix.44. 
Epimenis.    Grape-vine.    (See    Grape- yine 

Epimenis.) 
Epitrix.  y.  173. 

cucumeris.  vi,  167. 
equl.  Gastrophilus.  ix.61. 

Psoroptes.  ix.64. 
eraflrroRtides.  Colopha.  viii,  144. 

Glyphlna,  ylii.144. 
epimenis.  Psyohomorpha,  vii.  177, 178, 280;  x, 

111,172. 
erechtea,  Drasteria,  yii,233.278;  x.l43. 


eremicola,  OBmoderma.  y.91. 
Eresia  texana,  x,  164. 
Ersrates,  y,l5l,l52. 
erlff»ronen&i8.  Siphonophora,  yiil.58. 

Tychea.yili.  100.168. 
erinaoeus.  Panscopun.  y.l36. 
Eriophiltts  mall,  viii,  13i. 
ErloBOma.  i.8.56;  iy.l99:  yiii,34.88.15S. 

oaryee,  viii.  141, 

cornioola,  viii,  141. 

funfficola,  viii;  141. 

lanifirera,  1.8.55;  viii.  126.  128. 196.    fSee 
Woolly  Aphis  of  the  Apple-tree.) 

mail,  yUi,  126. 

pyrl,  Iy,198;  viii,  128, 196.     (See  Woolly 
Aphis  of  the  Apple-tree.) 

ulmi.  viii,  136. 

erloBoma.  Ghrvsopa,  yiii.  136. 

Erlrhinides,  y,  134. 139. 
ErirhinuB.  v,  140. 
EroB.  v.  105. 

coccinatus.  y.  105. 
Erotylldffi,  y, 35. 177, 178, 180. 
Erotylus,  y,180, 
error.  Platygaster.  x.212. 
erythroptera,  Locusta,  ix,95. 
erythropteruB.  Gryllus.  ix,95. 
eubule,  CallldryaB,  vii,  147. 278;  x.78. 
Eucerata.  v.  1*27. 148. 
Euohffites  collariB,  x,169. 
Eucnemldes,  y,98. 
Eucnemis,  v,98. 
Eueronia,yii.271. 

maia.  vii.  195. 279, 281 ;  x,  127, 163. 

Eudamus.  yii.270. 

bathylluB,yii,ie2.277.280,283;  x.98. 

lycidas.  yll,162. 

proteuB.  X.  184. 

tityrus.  yli.168.277.281;  x.  96. 153. 

EudocimuB,  v.  199. 
Eudryas,  vii,270;  x.llO. 

ffrata.yil,178,280,283;  x.lll,112.]:3. 

unio,  vii.  178. 279. 280;  x,  111,173. 
Eufltchia,  vii,  272. 

ribearia,  vii.  237, 280. 
Euffnamptus.  v.  142. 
EuKonia,  vii.  272. 

Bubsifirnaria.  vii.  243, 277, 279. 
Eumetopona  ministra.  iy.l86. 
Eumolpides.  y,  127. 163. 
Eumolpini,  y,  165. 
euonymi,  Aphi^.  viii.  88. 
EupelmuB  allyni.  xi.81. 
euphorbia.  Aphis,  viii. 57. 

Siphonophora.  viii, 56. 
euphorbicola,  Siphonophora,  viii. 57. 
Eupithecia  interrupto-fasciata.  xi.6.23. 
Eupoda.  V.162. 
Eupof^oniuA.  v.  158. 
Eupnalis  mlnuta.  v,  130, 1.31. 
Euptoieta,  vii.  270. 

Claudia,  vii.  150:  x.  80. 
Eurema  lisa.  ix.  32. 
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Earopean  Cabbage  Web  Moth.    (See  Cab- 
bage TiDoa. 
Baropean  Cabbage  worm  or  Butterfly.  Im- 
ported CabbHffe  worm.  Rape  Butterfly. 
Pieris  Baps.  ix.  8.25.27.29,81.34:  xi,  32. 
Broods,  number  of,  Ix.  17;  x.  78. 
Chronoloirioal  history,  vli,  144;  ix,  9. 
£g8s.iz.ll.l4. 
Figure  of  larva,  x.  77. 179;  xii,  92. 

male  and  female  butterflies,  x,77. 179; 
xii.  92. 
Food  plants.  ▼U,144. 146.278.280;  x.78;  xl. 

32. 
Habits  and  mode  of  life.  vli.  146;  ix,  9. 12, 

14.39;  X.179. 
Imago,  vil.  145. 146;  ix.  10. 
Insect  enemies,  yli.  146;  ix,2.17:  xi.d5.63. 
Larva.  vU.  145;  lx.l3, 14.35;  x.77, 179;  xi.S2. 
LifeliiBtory,  ix.l1. 
Oocarrence  in  1879,  ix.37. 

1881.  xi,7. 
Papa.  vil.  145;  ix.16.85. 
BaQge.vii.144;  ix.2;  xi.82. 
Bemedies.  vii.  145;  ix.21;  xi,S2;  xii.  92. 
Euryomia,  V.90.  1 

falgida.  v.90. 

Inda.  V.91:  vi.l08,  pp.  i.ii. 
melancbolioa.  v. 91;  vi.108,  p.  i. 
Testita.  vi.  106. 
Earyth<tme   Butterfly,  Golias  eurytbeme. 

▼ii.  147.278.281;  x.78. 
earytheme.  Colias.  vil,  147. 278, 281;  x.78. 
Eurytris  Butterfly.  Neonympha  eurytris. 

▼U.  156. 280;  x.  90. 184. 
eurytris.  Neonympha.  vii.  156.180;   x, 90. 184. 
Euscblstus  punctipes.  xi,27. 
Eostrophas.  v.  X20. 
Eatrapela,  vii,2?2. 

transversata,  vii.  244.280.281. 282. 
Euura  orbitalis.  x.  64. 65, 69. 
saliclcola.  x.  64, 65, 69. 
sallcls-ffemma.  x.66.69. 
saIlcis*ovum.  x.65,69. 
eTanidalls,  Hypena.  x,148. 
Evarthrus.xii.109.115. 
eoloseue.  xii.  109. 
8odali8.xii.110. 
ETening  Silky  Leaf-ohafer.  Serica  vespert- 

ina,v,88;  vi.l03.  p.  iv. 
Ezartema  f ascianatum,  x,  153. 
ezcscatns.  Paonlas,  vii.  167. 

Smerinthus.  vil,  167, 277. 282. 
excavata.  Microrhopala,  v.  175. 
excavatum.  Platydema.  v,126. 
exdamationis,  Chrysomela,  v.  167. 

S^ygogramma.  v.  167. 
excrementl.  Qeotrupes,  v. 82. 

Oeotrypes,  v,fi2. 
Excrementivora.  v.  79. 

lamellieomia,  v,87,80. 
Exema,  v.  170. 
exesus.  Tomlcas.  v.  147. 
eiltlosa,  ^geda,  i.24.80,281;  vi.33,  34,  38.44. 
PP.i.iil;  vii.  169;  x.  106. 107. 108. 


Exochomus.  v,  184. 

tripustulatus,  v,  184. 
Exorista.  iii.124. 

flavioauda,  x.37. 

leucauise,  X.37;  xi.53.b3, 

osten-sackeni.  x.87. 

phycitcB.  iii.  123. 
exprimens.  Hellothis.  vii.2S3.282. 

Pyrrhia.vii.233,282. 
externum.  Oalosoma,  x,41. 
extranea.  Leucania,  x,9.19. 
exusta,  Ceramica,  ix,52. 
Eyed  Emperor,  Apatura  celtis,  vii,  155,  279. 

280;  x.88.89. 
Eye-marked  Golden  eye,  Ghrysopa  ooulata. 
vili,177. 


fabffi.  Aphis,  viil. 88. 
Bruchus,  vi.  128. 
fagi,  Aphis,  viii.  43, 120. 
Phyllaphis.vii.120. 
Sohizoneura,  viii.140. 
falacer,  Thecla,i,70 
Falagria,  V.73. 

Fall    Army-worm.    Daggy's    Corn-worm, 
Laphygma  (Prodenia)  frugiperda,  vli,97, 
219.278;  x,l.S8. 
Canker-worm.  Anisopteryx  autumnata, 

vil, 238. 277. 278. 279, 281;  xi,26,27.31. 
Web-worm.    Hyphantria    (Spilosoma) 
textor.  11.18:  vi.13;  vli.  107.  Ill,  185.  277. 
278,279.280.281.282,288;  x.  116. 154. 
falsarlus,  Acoloithus.  x,112. 
farotus,  Bolbocerus.  v.  82. 
farlnalis.  Asopia.  x.  157. 

Pyrali8.vil.247.278.282. 
f ascianatum.  Exartema.  x.l53. 
fasoiata.  Dacne.  v.  181. 
fasoiatus,  Ips«  v,60;  vi.9l. 

.  Panagffius,  v,46. 
fasoicularis.  Hemirhipis.  v,97. 
fasciventris.  Dytiacus.  v,50. 
fastidiosa,  Ghrysobothris.  vi.lU. 
f annus.  Grapta.  vii.  152. 280;  x.84. 
feisthamelli.  Flusia.  ix.50. 
temorale.  Acrldium.  ix.95. 
femoralis.  Diraphia,  viii.  14. 

Oxyporus,v.70. 
femorata.  Ghrysobothris,  v.  94.  95;  vi.12.13. 
35.  37.  43.  84.  110.  113.  152.  pp.  1.  11.   ill,  iv. 
(See  Flat-headed  Apple-tree  Borer.) 
femoratus.  Caloptenus.ix.96. 
femur- rubrum,  Acrldium.  ix,  95. 

Caloptenus.  1.  99;  111,158;  vi.45.56:  vii,35. 
86. 37. 38:  ix.  86. 91. 95. 96. 121. 122. 123. 124, 131 
133.134.135.    (See  Red-legged  Locust) 
Melanoplus,  fx.96.  , 

Feronia.  v,48. 

ferruginea.  Lycoperdina,  v,  182. 
f  ervidana,  Tortrix.  x.  154. 
festuoad,  Plusia.  ix,46,50. 
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Fioklo  Midge.  Solara  OColobrus)  inoonstans, 

i,19. 
floufl.  Psylla.  viiijfi. 
Fldla.v.166.168. 
lOnffipes,  v,lG8, 
viticida,  v.  168;  vi.l60.  pp.  il.iii. 
viticola.  V.  168. 
Fiery  Ground-beetle.  Red-spotted  Cater- 
pillar Hunter.  Cutworm  Lion.  Calosoma 
calidum.  11.64;  v. 42;  vi.  89.  162.  16»;  vli.118. 
119,218;  x,41;  xl.27;  xil.l«8. 
Fifteen-spotted  Lady-bird.  Acatis  (Cccoi- 
nella)  15-punctata.  v,  183;  yI.  174;  vii.128: 
viii,174:  xl,27;  xii,ll6. 
Fif^ure  8  Minor  Moth.  Mamestra  renigera, 

vU.215;  X.137. 
fllamentaria,  Nematocampa.  xii,242.279:  x. 

148. 
Filioorne8,iy.36;  v,36,37.92:  vi,87. 
fliicornis.  Bolbooerus.  v,  82. 

OdonteQUH.  v,  82. 
flmbriatus,  Stiretrus.  ii,  64;  vl.  162. 
flmetarius.  Aphodius,  v.  81. 
FIre-fly.Llghtninsr-beetle.Photinuspyralls. 

V.  H)6.107. 
Fir-tree  Saw-fly.  Lophyrus  abietis.  x.  65,70. 
flssiils,  Melanotus.  v.  100;  vi,  25. 117. 118;  vli. 

SO.  , 

Five- spotted  Sphinx.    (See  Tomato  worm.) 
flabellata.  Pyrochrca,  v.  117. 
Flata  oonica,  xii.  104. 

Flat-beaded  Apple-tree  Borer. Flat- headed 
Borer,  Chrysobothds  femorata.  v,  95 ;  vi. 
37.152. 
Beetle,  vi,  110,111. 
classification,  v,  95. 
FfiTSS.  vi,  110. 

Example  of  family,  vi.  84. 
Figure  of  beetle,  v.  94;  vi,  110. 
head  of  larva,  v,  94;  vi.  110. 
larva.  V,  94;  vi.llO. 
pupa,  V.  94;  vi,  110. 
Insect  enemies,  vi.  110. 
Larva,  vi.  35. 110. 

injuries  done  by,  vl.  75. 
Life  History,  vi,  110. 

Plants  injured  by,  vi,  43. 110,  pp.  1, 11.  111.  Iv. 
Remedies,  vi,  12.13,111. 
Varieties,  vi.  111. 
Flattened    Centipede.    Polydesmus   com- 

planatus,  xi,  45. 
flavicaAda.  Exoristu,  x,  37. 
flavide,  Colaspis.  vi.  164.  pp.  ii.iv. 
flavidalis,  Botys,  vii.  248. 
flavifrontella.  Tinea,  vii.  262.278. 
flavipes.  Platydema.  v,  126. 
flavocostelia.  Gelechia.  x.  153. 
flavovittatum.  Aoridium.  ix.  96. 
flavus.  Lasius.  xii.  43.111. 
Flea-beetlo.  Cabbage    (See  Striped  Flea- 
beede). 
Cucumber    or    Hairy  (See   Cucumber 
Flea-beetle). 


Flea-beetle.  Grape-vine  (See  Grape-vine 
Flea-beetle). 

Punctulated    (See   Punotalated  Flea- 
beetle). 

Small  Bronze  (See  Small  Bronze  Flea- 
beetle). 

Striped  (See  Striped  Flea-beetlei. 

Turnip  (See  Turnip  Flea- beetle). 
Flea-louse.  Blackberry    (See  Blacl^bernr 
Flea-louse). 

Pear  (See  Pear  Flea- louse). 
Fleas.  Pulicidte,  vi.  73;  ix.  59.61. 
Flesh  Flies  (See  House  Flies), 
flexuosus.  Mycetophagus.  v.  61. 
Flies.  Blue-bottle  (See  House  Flies). 

Flesh  (See  House  Flies). 

Forest  (See  Forest  Flies). 

Gall  (See  Gall  Flies). 

Horse  (See  Horse  Files). 

House  (See  House  Flies). 

Robber  (See  Robber  Flies). 
Flies.  Two-winged  Files,  Diptera. 

Classification,  1.32;  iv.  24.25;  v.  24.25:  H 
68.69;  ix.  60. 

Distinguishing  characteristics,  iv,  t5: 
V.  25;  vi,  67,77. 

Families,  vi,  73. 

Larvee.  vi,  77. 

Metamorphoses,  iv.  8;  v,  8. 

Name,  iv,  18.24;  v.  13,24. 

Parasitic,  vii.  217;  vill,  1?2;  ix.  136. 

Structure,  iv.  12.13. 14;  v.  12,13.14. 
Flower-bug,    Insidious    (See     Insidiou? 

Flower-bug). 
Fluke,  Liver  (See  Liver  Fluke). 
Flukes,  ix.  58.59. 

Fly  Weevil  (See  Angoumois  Grain  Motb). 
Folded  Tape- worm.  Tronia  plicata.  ix.  «i^- 
forcata.  Phylloxera,  viii.  164. 
Forda.  viii,  33. 85.  S7. 41. 48. 
Forest  Flies.  Horse  ticks  and  Sheep  tickF, 
Hippoboscldae.  vi.73.76;  ix,61,64. 

Lackey  Moth.    (See  Tent  Caterpillar  o! 
the  Forest.) 

Tent  Caterpillar.    (See  Tent  Caterpillar 
of  the  Forest.) 
forficalis.  Pionea.  ix.40. 
Forflcula.  iv.l4;  v.  14. 
ForflculidsB.  ix. 78. 80, 82, 
Formica.  x.40. 

aphidicola,  1.61:  viii.  150. 
formioarius.  Pemphigus,  viii.  ISO. 
formicetorum.  Pemphigus,  viii,  150. 
FormicldiB.  vi.71. 
formosa.  Plusia,  ix.  44. 
Fornax,  V.  98.  ^ 

Four-horned  Ceratomia.  (See  Elm  Bphim- 

-humped  Curoullo.  (See  Apple  Cnreulio. 

-lined  Psylla,  Psylla  auadrilineata.  tiii. 
18. 

-striped  Plant-bug.  Capsus  (Phytocon?' 

quadrivittatus.  11.61. 
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Foz-eolored  Staphyllnus.  St  aphylious  yul- 

pinas.  T.HP. 
fraffarto.  ADalcls.  v.14»:  vi.  88. 48. 83. 85.  p.  iv; 
xll.65. 
Ancb  r lopero.  vli.  IU6, 258. 281 
81phoBophora»  ▼iii.68. 
Tyloderma.  xii.64. 
▼ar.  immaoulata.  Sipbonopbora,  ▼iii.68, 

m. 

fratella,  Plusia.  Ix,  44. 

fraterna.  Phyllophaga,  vi.99. 100. 101,  pp.  1.  ii. 

iU. 
fraxini.  Aphis,  vlil.  147. 

Pemphigus.  vlii,2U. 

Phytoptus.  xii.  136. 
fraxinifoIU.  Pemphisas.  viii.146.210. 
friKida.  Pieris.  ix.27. 
frontaJis.  Ptlnus,  vi.  122. 
FTUctivora  rostrata,  v.  126. 127. 
fratn'perda.  Laphyffma,  vil,  97,219, 278;  x.138. 

Prodenia.  vii,2l9. 
Fniit-worm.  Currant  (See  Garrant  Fruit- 
worm.) 
facosa,  Hypropopia,  x.  184. 
falffida,  Euryomia.  v.  90. 
Fal«ora  candelarla,  v.  106. 

laDtemaria,  v.  106. 
Fulgorida?.  vi.72;  vlii.ll. 
fDlvicolllR,  Ctenuoha,  yii.  179. 

Scepsis.  X,  171. 
falvicosta.  Gallimorpha.il. 49;  vli.  180;  x.llS. 
fumans.  Bruchinus,  v.  44. 
famipennella.  Aphis,  vili.  171. 
fumip6DnellQ8.Gallipterus,  yili.lTl. 
fuoebraDa.  Opadia.  i.8l. 
fnosicola.  Eriosoma.  vili.141. 

Schizoneura.  viil.  141.197. 
▼ar..8chizoneura,  vlil. 141. 
Fangns  beetles.  Heteromerous.  (See  Heter- 
omerons  Pansras  beetles.) 

Trimerous.    (See    Trlmerous    Fungus 
beetles.) 
For  Moth.  Tinea  pellionella.  yll.265.279. 
far.  PUnus.  v.  102;  vl.  121. 122. 
furcilla.  Platycerura.  x.  168. 
furdpes.  Aphis,  ▼ill.211. 
fasea.  Lachnosterna.  v.  85, 87;  vli. 33. 

Phyllophaga.  v,85,  87;  vi.  89.  97.  lOl.  102. 
pp.  i.li.iil.iv;  vii.83. 


Qalerlta,  V.44;  xll.108. 

jaoue.  V.44:  xi.63:  xll,108. 

lecontHi.  xl.63. 
Galeruca,v.l70.171,K2. 

calmariensis.  v.l71. 

vlttata.v.l70;  xl,166.  p.  111. 
Oalcrucfd.T.  v.  162. 
Oalenicides.  v.  127. 163. 170. 
Galenicinae.  vl,  167. 1(i5. 
Galerocini.  v,  171. 
Galerudtie.  v.  162. 
Galguiidffi,  vlll.  12. 


Gall  Flies.  Gall  Gnats,  Gecidomyidae,  vi.  73: 
X.200.    (See  Gall  Makers.) 

Lioe.    (See  Gall-making  Aphides.) 
Gall-louse.  Grape-leaf.  (See  Grape  Phyllo- 
xera.) 

Hickory-vein.  (See  Hickory-vein  Gall- 
louse.) 

Poplar.    (See  Poplar  Gail-louse.) 

-bullet    (See    Poplar-bullet  Gall- 
louse.) 
-leaf.  (See  Poplar-leaf  Gall-louse.) 
-vein.  (See  Poplar- vein  Gall- louse.) 

Red  Elm.   (See  Red  Elm  GalMouse.) 

Vagabond.  (See  Vagabond  Gall- louse.) 
Gall  Makers,  Gall  Flies.  GynlpidsB.  i.  79;  vi, 
71;  X,  63. 

-making  Aphides.    Gall  Lioe.  iv,  198, 198- 

Mites.  (See  Plant  Mites.) 

Plant-louse.  Sumach.  (See  Sumach  Gall 
Plant-louse.) 
gallffigenitella.  Gelechia.  1. 79. 
Gallerla.  vli,  273. 

cereana,  vii.  253.277.283. 
galliscabri.  Aphis,  vili,  88. 
Gamasidie.  ix.  65. 
gamma.  Plusia.  ix.  41,42.43.44.50. 
garganicus.  Ghlon.  v.  164;  vi.  38, 149. 
Gastropacha.  vii.  271. 

americana.  x.  166. 

velleda.  vii,  197,  277. 
Gastropbilus  equl.  ix.  61. 
Gastrophysa.  v.  166.167. 

polygooi,  V.  167:  vi,  6, 171.  p.  ii. 
Gaurotes,  v.  156. 

cyanipennis.  v.  156. 
Gay- louse.  Chestnut   (See  Chestnut  Gay- 
louse.) 
gei,  Siphonophora.  viii.  65. 
Gelechia,  vii.  273. 

oerealeila.  vii,  266.280.283;  xll.  144. 

flavocostella.  x.  153. 

gallffigenitella.  1. 79. 
gelechias.  Pteromalas.  xii.  151. 
geminata.  Stelidota,  i.  18. 
geminatus.  Paniscus,  vii,  218. 
gemma,  Neonympha.  x.  91. 
genistee,  Aphis,  viii.  88. 
Geodephaga.  iv.  36;  v.  36.37. 
Geometer.     Raspberry.    (See    Raspberry 
Geoimeter.) 

Strawberry.  (See  Strawberry  Geometer.) 
Geometridce,  vi.  ?2. 
Geometrids.    (See  Measuring  worms.) 
Geophilidffi.  ix.  73. 
Geophilus.  xii.  111,115. 
Geopinus.  v.  48. 

incrassatus.  v.  49;  vii.  218. 
georgicana.  Lachnosterna.  v,  87. 

Phyllophaga.  v.  87. 
Geotrupes.  v.  81, 82. 

excrement!,  v.  82. 

opacus,  V.  82. 

splendldus.  v.  82. 
Geotrupidaj.  iv.  36;  v.  37.79.80,81;  vl.  70.80. 
Geotrypes.v,  81,82. 
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Geotrypes  exorementl.  v,  82. 
opaous,  V.  82. 
splendidus.  v,  82. 
fferardlse.  SIpboDOphora.  viil,  65. 
ffibbosa.  Apbis.  viii,  21 1, 
fflbbosus.  Lieyrus.  vi,  98. 
l^anteuB,  Goliathus.  v,  90. 
gla^ialis.  Hippodamia.  vi.  162.163.173;  vlli, 

174;  xll,  41,117. 
Glassy   Cutworm,  Devastating  Dart.  Ha- 

dena  devastatrix.  vii.  96.216.278;  x.  187. 
fflauconome.  Plerls,  ix.  28. 
fflobosa.  Dactylosphfera.  i.  21;  vilj,  163. 
firlomeratas,  Microffaster.  Ix.  2U. 
Glow-worm.  Lampytis  noctiluoa,  v.  106. 
fflyoerium,  Paphia,  x,  89. 
Glycobius  speciosns,  vi.  38.44, 151. 
Glypha.  xi.  13. 
Glyphe  vlridesoeDS.  x.  39. 
Glypbina,  viii.  35. 4 1. 48, 142. 145. 204. 
betulas.  viil.  142. 
erasrostidis.  viii,  144. 
ulmicola.  viii.  89. 142.204. 
Gnats,  xii.  110.  (See  Mosquitoes.) 
Black  (See  Blaeic  Gnats). 
BulTalo  (See  BulTalo  Gnats). 
"Lonti-leeged  (See  Lonff-legged  Gnats). 
Goathead  Locusts.  Tra^ocepbala.  ix,  85.134. 
Goat- weed  Butterfly.  Papbia  andrla.  vii, 

156.279.280. 
Goerius  olens,  v,  68. 
Golden  Qbrysocbus,  Chrysocbus  auratus, 

V,  168:  vi.  164.  p.  U. 
Golden-eye.  Counterfeit  (See  Counterfeit 
Golden-eye). 
Disagreeable  (See  Disafirreeable  Golden- 
eye;,  f 
Eye-marked  (See  Eye-marked  Golden- 
eye). 
Weepinjf  (See  Weeping  Golden-eye). 
Yellow-headed     (See     Tellow-headed 
Golden-eye). 
Golden-eyes  (See  Lace- winged  Flies). 
Golden  Tortoise- beetle.  Coptocycla  (Cas- 

sida)  aurichalcea.  v.  177;  vi,  1?2,  p.  iv. 
Goldsmith  Beetle,  Cotalpa  lanigera,  v.  89. 
Goliathus  glganteus,  v,  90. 
Gomphocerus  infuscatus.  ix.  93. 
radiatus.  ix.  93. 
viridifasciaius.  ix.  93. 
Gooseberry    Span-worm    Moth,  Eufltchia 
ribearla.  vii.  2)7,280. 
worm,  Myelois  convolutella=PempeIia 
groBSularia.  vii.  251;  xi.  6.23. 
Gordius.  ix,  137. 
gordius,  Lethia.  x,  105. 
Gortyna.  vii.  222.223.2?2;  xi,  83. 
cataphraota,  vii.  '221. 
nebrls,  vii.  100.114.222. 
nitela.  ill.  141;   vii.  4.7.81.99.100.108,112, 
221.278.280.283;   ix.  142;   x.  151;   xii,  103. 
(See  Stalk  Borer.) 
zece,  iii.  141. 
Gothic  Dart  (See  Dingy  Cutworm). 


gracilis.  Grapta.  vii,  152. 
Grain  Beetles,  Calandra  (Sitophila8).lT,183: 
V.  64. 144. 
Bruchus,  Grain  Bruchus  of   Europe. 
Bruchus  granarius.  ii,  6;  v,  189;  vi,  129. 
pp.  i.  iii. 
-louse  Aphidius,  Aphldius  (Pra6n)aTen- 

aphis,  viii,  176. 
Moth  (See  Wolf  Moth). 

Angoumois  (See  Angoumois  Grata 
Moth). 
Moths.  Alucita  and  Tinea,  iv,  183;  v.  64; 

vii.  278. 
Plant-louse.  Wheat  Plant-louse.  Oat  or 
Grain  Aphis.    Siphonophora  (iphis) 
aven8B=Siphonophora  (Aphis)  grana- 
ri8B.  vii.  6;  viii,  6.  29.  46.  51, 176.181;  U.8: 
xii.  5. 
grallator.  Oryptus.  vi.llO. 
granariffi.  Aphis.  viii,51.181. 
Siphonophora,  viii.  6. 54. 
granarius.  Bruchus,  ii.6;  v.  129;  vi.  129.  pp. 
i.iii. 
Sitophilus.  i.7. 
grande.  Lathrobium.  v.  71. 
Grandipalpi.  v.  42. 
grandis.  Lebia.  ii,64;  v.  45;  vi.90.162. 
granella.  Tinea,  iv,183;  vii. 265, 280, 283. 
granulatus.  Agrilus.  xii.  121. 
Grape  berry  Moth.  Penthina  vltivorana, 
vii.  267. 280. 
Curculio.  Codliodes  infequalis.  i.  18;  vi. 

142.  p.  ii. 
-inhabiting  Aphis.  (See  Grape  Louse.) 
Leaf-folder.  Desmia  maculalis,  vii.  248, 

280. 
-leaf  Gall-louse.  (SeeGrapePhylloxera.) 
Louse,  Grape-inhabiting  Aphis,  Siph- 
onophora viticola,  viii. 55;  xii. 6. 
Phylloxera.    Grape  -  leaf    Gall  -  loD»e, 
Phylloxera  (D act ylosph  sera)  vitifolis. 
i.21,22;  iv.  198. 199;  vii, 76;  viU,5,a8.81.43. 
89,133.158.163,182. 
Boot  Borer.  .£geria  poilstiformlfi,  i.  34; 
vii.  171.  280;  x.  106.  108.     (See  Broad- 
necked  Prionus.) 
-vine  Colaspis.  Colaspis  flavlda.  xi,164. 
pp.  11,  iv. 
Epimenis,   Blue  Caterpillar  of  the 
Vine,  Psychomorpha  epimenis.  vii. 
176.177.178,280;  x.  111.  172. 
Fidla.  Fidla  vltioida.  v.  168;  vi.  160, 

pp.ii.iii. 
Flea-beetle.  Steel-blue  Flea-beetle 
of  the  Grape-vine.    Graptodera 
(Haltica)  chalybea,  v.  161.  172, 173: 
vi.l70.  p.  i. 
Plume.  Pterophorus  perlscelidacty- 
lus.  vii.  268. 280. 
-worm.    Green    Cream- spotted.    (8ee 
Green  Cream- Spotted  Grape- worm-' 
Graphisurus.  v.  158. 
Grapta.  vii.  270. 

comma,  vii.  152. 279, 281;  x.  84. 163. 
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Orapta  faunas,  vif.152.280;  x.84. 
gracilis,  vii.  152. 
iDterrosationiB.  vii.  151, 277. 279. 280;  x.  84. 

164. 
j-album,  X.85. 
milbertJ.  x.85. 
progne,  ii.59;  x.^*). 
Graptodera.  v,  171. 172. 

chalrbea.  v.  172, 178:  vi,170. 
Orassliopper,  Hateful.  (3ee  Rocky  Mount- 
aio  Locust.) 
Parasite.  Locust  Mite.  Trombldium  lo- 
custarum= Atoma  ffryllarla.  ill.  157:  ix, 
136. 
Red-ieffffed.     (See  Red-le^ffed  Locust.) 
Orasehoppers.  (See  Katydids;  see  Locusts.) 
grata.  Eadryas.  vii.  178, 280. 288;  x.  Ill,  112. 178 
OraT-8i44»d  Curculio.  Pandeleteius  hilarls, 

vi.38.i*},l.i2.  pp.ill.lv. 
Greasy  Chitworm.  Black  Cutworm.    Lance 
Bostic.  Agrotls  ypsiloD=A.  telifera.  vii. 
84.93.210.278;  Ix.Ul;  x.134. 
Greater  Leaf-roller.  Oblique- banded  Leaf- 
roller.  Loxotaenia  (Lozotaeniajrosaceana, 
vii.256.277.282;  x.153;  xl.lO. 
Great  Leopard  Moth.  Large  Black  Bear, 
Ecpantheria  scribonia,  vii.  184. 279, 281. 282, 
283:  X.  116. 
Green  Apple-leaf  Tyer,  Tortrix  Cinderella. 
yli.286.277. 
Chestnut- backed    Plum     Caterpillar. 
Apatela  (Acronycta)  superans.  il.  51; 
Z.18I. 
Cream- spotted   O rape- worm.    Copper 
Underwing.    Pyrophlla  (Amphipyra) 
pyramidoides.  ii.Stf;  vii.  225. 279. '280. 281. 
'282;  X.  180. 
Dolphin.  Siphonophora  pisi.  viii.64. 
-spotted  Caterpillar  Hunter.  (See  Kum- 

maging  Beetle.) 
striped  Locust,    Tragooepbala  viridi- 
fasciata,  var.  virginiaua,  ix,  88.98,105. 
106,134. 
Maple  worm.  Rosy  Dryocampa.  Dry- 
ocampa  rubicunda.  vii,  196,279,281; 
X.121. 
greKarius.  Calatbus.  v.  49:  xii,  109. 
griseas,  Limonins,  vii,  30. 
grossQlariffi,  Pempelia.  vii.  251;  xi,  6,23. 

Prlstiphora.  x.  64,65.69. 
Ground-beetle.  Fiery.  (See  Fiery  Ground 
beetle). 
Janas.   (See  Janus  Ground  beetle.) 
Ground  beetles.    (See  Predaceous  Ground 
beetles.) 
Heteromerous.     (See      Heteromerous 
Ground  beetles.) 
Grub  worms.   (See  White  Grubs.) 
firyllaria.  Astoma.  vi.  66. 
Atoma.  ili,  157;  ix.  136, 
Gryllidffi.  vl,  70;  ix.;3.82. 
Gryllog  ffiqaalis.  ix.  94. 
americanus,  ix.  96. 


Gryllus  bivittatus,  ix,  96. 

brevicomis,  Ix.  92. 

carolinus.  ix,  91. 

chrysomelus.  ix.93. 

erythropterus,  ix,  95. 

serlalis,  ix,  96. 

suocinctus.  ix,  96. 

sulphnreus,  ix,  94. 

virglnianus.  ix,  93. 

virldifasclatus,  ix,  98. 
grynea,  Catocala,  x.  183. 
guttata.  Cassida.  vi.  172,  p.  iv. 

Ooptocycla.  v.  177;  vi.  172. 
Gymnetis.  v,  90. 

nitlda.  v.  89.90;  vi.  107. 
Gynandropus,  v,  48,49. 
Gyrinidae.  iv.  36;  v.  36.50.51.53;  vi,  70.80,81. 
Gyrinus.  iv.  10;  v,  10.51. 
Gyropbaena.  v,  78.75. 


H 

Hadena.  vii.  202,271.    (See  Cut-worms.) 

amputatrix.  vii,  217. 

arctica.  vii.  96.217.278;  x.137. 

devastatrix.  vii.  96.216,278;  x,  137, 
Heemorrhagia  thysbe,  vii.  164. 
hsemorrhoidalis,  Oryssus,  x,  71. 
Hair  Moth.  Tinea  biseliella,  vii,  265,278,280, 

-worms,  Gordius  sp.,  ix,  137. 

-worms,  ix.  58.59. 
Hairy  Flea-beetie.    (See  Cucumber  Flea- 
beetle.) 

May- beetle.  White  Grub.  Laohnosterna 
(Phyllophagaj  piloslooUis.  v,  87;  vi.  loo, 
pp.  i.il.iii. 

Saperda.  Saperda  vestita.  vi.  156,  p.  11. 
Halacaridee.  ix.  65. 
Halesidota.  vii.  271. 

caryae.  x.  168. 

tessellaris.  vii.  185. 279;  x,  116. 168. 
Hallplus,  V.51. 
Hallomenus.  v.  120. 
Haltica.i.52;  v,  141, 162, 171. 172;  vi.83,157. 

chalybea,  v,l?2.173;  vi,170,  p.  i. 

cucumeris.  v,173;  vl,167,  pp.  ii,lil. 

helxlnes,iii.]87:  v,171. 

nemorum,  vi.  169. 

pubescens.  vl,  167. 

punctulata.  vi,168.  p.  ii. 

vittata,  vl,l(i8.  pp.  ii.iii.iv.^ 
Halticinee.  vl.  165. 
HalticinI,  V.171. 
hamamelidis,  Hormaphis.  1,22. 
hamamelis,  Apatela,  x,  131. 
Hamamelistea.  1.22. 

cornu.  i.22. 

spinosus.  viii,206. 
hamatus.  Corymbetes.  v.lOO;  vi,25. 
Hammel)-- headed  Wood-borers.  (See  Saw- 
homed  Wood-borers.) 
hammondi.  Pempelia.  vii,  252. 277. 
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Haud-mald     Moth.    (See     Yellow-neoked  ! 

Apple-t'-ee  Caterpillar.) 
Handsomo  Plant- loune.  Callipterus  (Aphis, 

Myzocalli«)  bella.  1,60;  vlll,106,196,197. 
Harlequin  Cabba^'e  bus,  Mursantia  histri- 

onica,  vi.59.  p.  ii;  ix,7. 
Harnessed  Moth,  Arctia  phalernta,  yif,181, 

280:  x,115..171. 
Harpactor  cinetus,  ii,  23,64;  vi,  162, 163;  vii. 

60;  xil.  43,56. 
Harpalides,  v,  41.46, 47. 

HarpAilus.  Iv.  28;  v.  28.  47,  48.49.150;  xli,  112, 
115. 
caliginosus,  ii,  64;  iv,  p.  vii,  10.  26.27;   v, 
10,26,27;  vi,  90.162.168;  ix.  78;  x,41;  xil. 
112. 
herbi  vagus,  12.112. 

pennsylvanicus,  v. 47;  vl.90,140;  x.41;  xil, 
112. 
harrisi,  AnisodactyluB.xii^ll2. 
Aspldiotus.  i,5»;  vii.  108,277. 
Odontota,  v.  175. 
Phyciodes,  x,  162. 
Sphinx,  X.105. 
Tracrosoma.  v,  152. 
Harris's  Bark-louse.  Aspldiotus  harrisi,  i,86, 

37,39,40,45.53;  vii,  5. 108. 277. 
Harvest  Mites,  Trombidiinse.  ix,65. 

Snouted.    (See  Snouted  Harvest  Mites.) 
harveyi,  Heliopbila,  vii. 223. 

Leucania,  vii,223;  x,186;  xi,8. 
Hateful  Grasshopper.    (See  Bocky  Moun- 
tain Locust.) 
Haustellata,  iv,2S;  v.  25. 
Hawk  Moths.  Hummins-blrd  Moths,  Sphinx 
Moths.  Sphinses,  Sphingidee,  Iv.  6;  v,6; 
72;  vii.  163, 269. 270;  x.99. 
Heart  worm.  (See  Stalk  Borer.) 
Hedgehog  Caterpillar.  Isabella  Tiger  Moth. 
Pyrrharctia  (Arctia)  Isabell.t.  vii.  182.  278. 
279.280.281;  ix.5:i;  xJ15,169;  xi.60. 
Heilipus.  v.ld9. 
helianthi.  Aphis.  vili,194. 
Heliophilu  hurveyi,  vii.223. 
phragmitidicola,  vii,  224. 
unipuncta.  vii.  101.  224.  278.  280.  283.  (See 
Army  Worm.) 
Heliothip,  vil.272. 

armlgera.  vii,  4. 102.281.278.279;  x,150;  xi. 

5.82.    (See  Corn  Worm.) 
exprimens,  vl  1, 233. 282. 
phloxiphagus,  vii.  230. 
Helluomorpha.  v, 44.45. 
HelminthH.  ix.58. 
Helophorus.  V.54. 
Helopides,  V.122. 
He) ops.  V.  122.123. 
helxines,  Crepidodera.  v.  173. 

Haltloa.  ill,  137:  v,  171. 
Hemaris  difflnis,  vii,  163. 
HemerobiideB,  vi,  71. 

Hemiptera,  iv,  7,8.12.14,15,24.32;  v,  7.8,12.14. 
15.24.32;  vi,  68.69.72.76;  viil.  9.11:  ix.  60,75; 
X.  60;  xil.  114, 115.   (See  Bugs.) 


hemipterum.  Acridium,  ix,  93. 
Hemirhipis  fascicularis,  v,  97. 
henrlci,  Arsilonche.  x.  171. 
hepaticum.  Distoma.  ix,  67. 
hepatlous.  Elater.  vii,  28. 
Hepialidffi.  vi.  34.  42. 
herbivagus,  Harpalus,  xil.  112. 
Herbivora.  v.  79. 

lamellicornia.  v,  37.83. 
tetramera.  v,  127. 160. 
herilis.  Agrotis.  vii.  90.204.205.278:  x.  133. 
heros.  Dacne  v.  181. 
herrickl,  Platygaster.  x.  213. 
herse,  Apatura,  x.  89. 
Hesperidee.  vii,  159.269.270. 
Hessian  fly.  Ceoldomyia  destructor.  1. 18; 

iv.  21 ;  V.  21 :  vi.  75;  viii.  6,   ix,  3:  v.  60:  x.  3. 

48. 55. 187;  xi,  7.29,74;  xil,  6. 
Heteraspis,  v.  166.168. 
Heteroce^a.  vii.  163.269,270. 
Heterocerus,  v,  52. 
Heteromera.  iv,  32,33;  v.  32,33,110,118;  Yil.80. 

125. 

corticioola.  v,  118. 

fungicola,  v.  124. 

parasitica,  v,  111. 

terricola,  v.  120. 

Heteromerous  Bark  beetles,  v.  118. 

Fungus  beetles,  v,  124. 

Ground  beetles.  Melasoma,  v.  120. 168. 

Heteroptera.  iv.  25;  v,  25;  vi.  69,72;  viii.9,11. 
12. 

Heteropus  ventrlcosus,  xli.  150. 
heuohersB.  Siphonophora.  viii.  66. 
Hibernia.  vii.241. 

tiUaria.  x.  149:  xi,  25.31,34,54. 
Hickory  Bark-borer.  Hickory  Bark-miner. 
Scolytus  4-8pInosue.  v,  146. 147. 148:  vi,  35, 
38,43.85.145.  pp.  ii.iii. 
Blight.  Schizoneura  cary®.  viii.  141. 
-pall  Aphis,  Pemphigus  caryjBcaull8.viii 

160. 
Leaf-witherer,  Phylloxera  carycefollie. 

viii,  161.164. 
Plant-louse.  Lachnus  carya?.  viii.  116- 
-tree  Borer,  Dicerca  lurida,  v.  95:  vi,  S7. 
43.113.  p.  ii. 
Shagbark  (See  Shagbark  Hickorf- 
tree  Borer), 
-trunk  Borer.  Chion  cinctus.  v.  154:  vi.  S, 

43,140.  p.  ii. 
-vein  Gall-louse.Phylloxera  caryaeven®. 
viii.  162. 
hieroglyphicus.  Corymbetes,  v,  100;  vi,  25. 
bilaiis.  Pandeleteius,  vi.  38.43. 132.  pp.  iii.i^- 
Hippiscus.  ix.  85. 

corallipes.  var.  rugosus,  ix,  89.95.115- 
discoideus,  ix,  89.95,116. 
neglectus.  ix.  89.95.114. 
phoenicopterus,  ix,  85, 89. 95, 117. 131. 
rugosus.  ix.  95. 
Hippobosridffl.  vi,  73,76;  ix.  61,64. 
Hippodamia.  v,  184;  xil.  117. 

convergens,  Ii,  64;  v.  184;  vl,  162,165.1*3; 
viii,  173,174;  xli,  41. 117. 
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Hippodamia  glaclalis,  yi.  162.  IdS,  173:  viil.  174 ; 
xii.41,117; 
maculnta.  fi.64:  iii.  162;  y.  184:  vi.l62. 168. 

173;  vii.60:  Till,  173,174:  xii.41,117. 
3-punctata.  ii.  64:   vi.  162,163.173:   viii. 
1?^174;  xii.41. 
Hippop&is.  V.  158. 
hirta.  Lagrii*.  v.  113. 
hirticula.  Lacbnosterna,  v.  87. 

Phyllopba|?a.  v,  87. 
Higpa.T.  141.162. 174. 
flispides.  V.  127.162.168.174. 
Hispioffi.  Ti,  157. 
Hister.v,  58,59. 

HisteriDas,  iv,86;  v.  36,56.58;  vi.  70,80,81. 
hiPteroidep,  Cerylon.  y.  66. 
bistrioDiva,  Muivautia.  y.  59.  p.  ii;  ix,  7. 
hobomok.  Atrytone.  x.  97. 
hochenwarthl.  PloBia.  ix.  44. 
Hookeria  perpulchra.  x,  39. 
Hololeptn,  y.  69. 
Homaiota.  y.  78. 
Homely  Geopinos,  Qeopinus  incrassatus, 

V.49;  vli,218. 
Homoptera.iy.24,25;  y.  24.  25;  yi.  69,  72;  yii, 

74;  ?Ui.  9, 10. 11, 33. 
Honey-locust  Borer.  Eburia  quadrigemi- 

nata.y.154:  yi.86..S8.43.149.  p.  ii. 
Hop  Aphis.  Phorodon  humuli.  yiil.45.70.72. 
X.48. 
Plasia,  Plosia  ballucfl.  yii. 228, 280;  ix.44. 

45.50. 
•▼ine  Moth.  Hyp^^na  humuli,  vii, 245. 280. 
Thecla,  Tbecla  humuli.  yii.  157.  277. 
279.280.282:  x.92. 
HopUa.y.84.85.86. 
mode8ta.y.86. 
trifasoiata.y.86. 
Hoplocephala,  y,125. 
bicornis.  y.12&. 
TiridipenDis,  y.  125. 
hordel  Aphis,  yiii.  51. 

Isosoma.  xi.  75. 76. 79. 81 . 
Horia,v.ll5. 

sannroinipeDDis.  y,  115. 
Horiide?,  v.  112. 
Hormaphis.  ).22. 
hamamelidis,  1. 22. 
ftpinusus.  vlii.200. 
Horn-bugs.   (See  Stag  Beetles.) 

tails.  Thorn-tails.  Uroceridse.  yl.  35.  36. 
41.71.77;  x.62.63,70. 
Hornbeam  Psylla.  Psylla  carpini.  yiii,  18. 
Hornets,  ix.  60. 

Horse  Bot-fly.  Gastrophilus  equi.  ix,6]. 
Flies.  Tabanidffi.  i,32;  ix,  12;  y.l2:  Ti.73: 

ix,.'».60.61. 
Itch-mite.   (See  Scab  Mite.) 
Ticks.   (See  Forest  Flies.) 
hortensis.  Aphis,  yiii. 88. 
Hnu<ie  Files.  Flesh  Flies.  Blne-bottle  flies. 
^..MascidfB.iv.8.9.12:   y.  8, 9. 12. 54;  yi.73: 
lx.«. 

Fly.  MuKca  domestioa,  1.32.34.55:  ix.OO; 
xil.47,63. 


humeralis,  Ptinns.  y.  l(ti. 

Humming-bird  Moths.    'See  Hawk  Moths.) 

humuli.  Aphis,  yiii.  42. 87. 

Hypena.yli.245.280. 

Phorodon.  yiii.  70. 72. 

Thecla.yii.l57.2n.279.280,282:  x,92, 

yar.  mahaleb.  Phorodon.  yiii.  72. 
huntera.  Pyrameis.  yii.  153.  278.  280. 281,  282; 

X.  86. 158. 

Hunter's  Butterfly.  Pyrameis  huntera,  yii. 

153.278.280.281.282;  x.86.153. 

huA>n.  Pamphila.  yii.  169. 

Huron  8kipp«r,  Pamphila  huron.  vii,  159. 

hyalinuH.  Callipterus.  yiii.  196. 198. 

Hyalopterus.  yiii.  34. 36. 40. 42. 82. 1 10. 

aquiiegiaB.  yiti.83. 

pruDi.  yiii. 82. 
Hydaticus.  y.51. 

Hydatid  of  the  Brain.  Many-headed  Hyda- 
tid of  the  Brain,  Coenurus  cerebralis.  ix. 
69. 
Hydatis  polycephalus  cerebralis.  ix,69. 
hydni.  Diaperis.  y.125. 
Hydnocera,  y.I09. 

pallipennls.  xii.104. 
HydrachnidaB.  ix.65. 
Hydradephuga.  iy,S6;  y,36.50. 
Hydrobius.  y,54. 
HydrometridsB.  vi.73,  yiii.  12. 
Hydronomides,  y.l40. 
Hydrophilidae.  iy.36;  v. 36. 52. 53;  yi.70.8I. 
Hydropbilus,  iy.lO;  y.  10. 53. 54. 

piceus,  y.53. 

triangularis,  y.53. 
Hydroporus.  v.  51. 
Hylastes,  y.146. 
Hylesinus.  y.146.147. 

aculeatus.  y.l47. 
Hylobiides.  y.  134. 139. 
Hylobius.  y.t39. 

pales,  yi.  38. 43. 133,  p.  iii. 
Hylotrupes.  y.l54. 

bajulus.  y.154. 
Hylurgus.  v.  146. 147. 

dentatus.  v.  147;  yi. 38. 43. 146.  pp.  li.lii. 

terebruns.  y.l46;  yi.  38. 43. 146.  p.  ill. 
Hymenoptera.  Characters,  iy,  25;  y,  25;  yi. 
68,77;  ix.60. 

Ciassiflcation.  iy.25;  v,25:  yi.68.7I. 

Families.  vi,71. 

Habits. ill.  128;  iy.32:  y.32;  x.63. 

Injurious  families,  x.63. 

Larva),  yi.77;  x,62.63. 

Metamorphosis,  iv,8:  v,8. 

Name.  y.68. 

Ovipositor,  iv.9;  v,9. 

Parasitic  specibS.  v,112;  xii.120. 

Preyed  upon  by  a  mite,  xii.150. 

pr^duceous  ground  beetles,  xil,  114. 

Preying  upon  locust  eggs,  ix.l86. 
plant- lice,  viii.172. 

Sexes  distinguished,  iv.9;  v,9. 

Structure,  iv.9. 13;  y,9.13. 
Hypena.  vii. 272. 
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Hypena.  evanldalis.  z.  148. 

humuli.  yli.  245.280. 

soabra,  z.l48. 
Hypera,  v,128. 
Hyperaspis.  v.  184. 

punctata.  1.61. 

siflmata.  vii.  128. 
Hyperchiria.  vli,271. 

lo,  vli.l95.2;8.279.282:  X.  127,169. 
hyperiol.  Aphis,  vlil.  198. 

MyzocaUl8.ziii.4S.108. 
Hyperldes.  v.  134. 
Hyphantria.  vll,271. 

textor.  Ii.l8;  vil.107.  111.  185.  277,  278.  279. 
280,281.282.283:  x.116,154. 
Hypooyptus,  v.  74. 
Hypoderma  bovis.  ix.61. 
Hypoderio  e,  Ix,  65. 

tarandi.  ix.61. 
Uypolampis.  v,  171. 172. 

pilosa,  V.  172. 
Hypopopbla^us,  v.  124. 
hypophyllum.  Theridion.  ix.21. 
Hypopinae.  ix.65. 
Hypropepla  fucosa,  x,184. 
Hypulns  trlfasolatus.  v,  120. 


Iberldis,  Pieris.  ix.27. 

lobneumon  flies.  lohneumonldae.  i.  17.  34: 

lii.122:  iv.14.182;  v.  14:  vi.  42.71.  74;  viil.  54; 

ix.  20. 53. 54. 60. 
lobneumon  suturalis,  x.41. 
Ichneumonidffi,  yi.71;  viii.54. 
Icy  Lady-bufiT  or  Lady-bird.  Hippodamia 

Blaolalis.  vi.lb^,163.173:  vill,174;  xii, 41.117. 
Idalia.  Argynnis.vii.149.282:  x.81.162. 
Idalia  Butterfly.  Arsynnis  idalia,  vii,  149.282. 

X,  81. 162. 
identidem.  Pristipbora.  x.  04. 66. 69. 
isnea,  Piusia.  ix,  44. 
iiicis.  Lachnosterna.  v,87. 

Pbyllopha«a,  v.  87. 
illepida.  Chryaopa,  viii,178. 
lllustraU.  Piusia,  lx.44. 
imbeibis,  Uloma,  v.  124. 
Imbricated  Snout- beetle,  Eplcffirus  Imbri- 

catus.  vi.131,  pp.  i.ii:  xii.104. 
imbdcator,  Hchizoneura.  viil,  139. 
imbricatus.  EpicoBruH.  vi,  131,  pp.  i,  ii;  xii. 

104. 
imbricornis.  Prionus.  v.  152:  vi,38, 43. 148,  p.  11. 
Imbulus,  Pteromalus.  Ix.l9. 
Impatientis.  Aphis,  viil, 96. 
Imperial  Motb.  Eacles  Imperlalis.  vii,  196; 

X.121. 
ImperiaHs,  Eacles,  vii.  196:  x,121. 
Imported  Cabbage  worm.    (Bee  European 

Cabba^re  worm.) 
Currant  worm,    Nematus  ventricosus, 
vl.61;  x.65.68;  xl. 5.24.46. 
Impressa.  Uloma.  v,124. 


impresslcoilis,  Adelooera.  vii.  27. 
impressus,  lulus,  xi,44. 
impuncticollie,  Amara.  xii,  110. 
lna}<iualis,  Oeutorhyn'chus,  1.16. 

Coellodes.  1,13:  vi.l42.  p.  11. 

Bllpha,  V.57.5S. 
incertus,  Melanotus,  vii, 29. 
Inconstans,  Molobrus,  1,19. 

Sciara.  1,19. 
incrassatuR,  Geopinus.  v. 49;  vii.218. 
incurvus,  Tachys.  xii.  27. 
inda.  Cetonia,  11. 56. 

Euryomia.  v.  91;  vl.  108,  pp.  i,liL 
indicator.  Perllitus.  xi.  14. 
Indian  Cetoniau.  Euryomia  inda.  v.  91:  vi. 

108,  pp.  1.  ill. 
inermis.  Airrotls,  vii,  211. 
Infuscator.  Looueta.  ix.  93. 

Traffocepbala.  ix,  93. 
infuscatus,  Gomphooerus.  ix.  93. 

Orthostethus.  vi.  25.117;  vii.  27. 
inornata.  Tiphia.  vi,  98,100. 
Inquisitor.  Pimpla.  vll.  120;  xl.  13. 
Insecta.  iv,  1;  v.  1;  ix,  58. 
Insects,  iv,  1;  v.  1;  vi,  8.65;  ix,  58. 
insidiosus.  Anthocoris,  xii,  43. 
Insidious  Flower-bug,  Anthocoris  insidio- 
sus, xii,  48. 
interrogationls,  Grapta,  vii.  151.277,279.29); 
X,  84.164. 

Piusia.  ix.  50. 
Interrupta,  Plagiodera.  v,  168. 
internipto-fasciata.  Euplthecia.  xl.  6,33. 
interrupto-marglnata.  Callimorpha,  vii  Ml. 
Interstitialis.  Amphasia.  xii.  112. 
io.  Hyperchiria,  vll.  195. 278. 279, 282:  x.  127. 169. 
lo  Moth,  Hyperchiria  io.  vll.  195.278.279.282: 

X.  127,169. 
lota.Plusia.ix,  43,50. 
Ips.  V.  59. 

fasciatus,  v.  60;  vi.  91. 

4-8ifirnatus,  vi.  91.  pp.  1.111. 
irioolor.  Serlca,  v.  88. 
Ironweed  Aphis.  Aphis  vernoniie.  viil.  97. 
irus,  Thecla.  x,  94. 
Isabella.  Arctia,  ix.  53;  x,  115, 169. 

Pyrrharctia,  vll,  182. 278. 279. »>i». 281:   i. 
169;  xl.  60. 
Isabella  Tiser  Moth.    (Bee  Hedge-hog  Cat* 

erpiliar.) 
Ischyrus.  v,  181. 

4-punctatus,  v,  181. 
isocrates,  Thecla,  11, 95. 
Isosoma.  xl.  79. 

allynll.  xi.  73. 

elyml.  xl,  81. 

hordei.  xl.  75.76.79,81. 
italicus.  Calop tonus,  ix.  132. 
Itch-mite.  Horse  or   Sheep.     (See  Scab 
Mite.) 

of  man,  Sarcoptes  scablei,  Ix,  6&,66< 
Itch  Mites  and  Louse  Mites.  SarcopUoif. 

ix,  65. 
Ithyoeddes,  v,  133.136. 
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Itbycerns  noTeboracensis.  t,  IS6;  vi,  190, 
pp.i.ii.fiL 

lalaslmpressaR,  zl,  44. 
Iiodidffi.ix.66. 


JBccffi,  BIptaonophora,  Till,  190. 
jaculifera.  Airrotis,  vll.  206. 
j-album,  Orapta.  z,  85. 
jaQtbinana.  Bemasia,  1.  81. 
janus.  aalerita,  v.  44:  xl,  63;  xll,  106. 
Janoa  Qround- beetle.  Galerlta  janus,  y,  44; 
xi.63:  xii,  106. 
jaamlnearum.  Diludia,  x.  103. 
Joint  worm.  Isodoma  hordel,  xl,  75, 76. 79, 81. 
juglaDdis,  Acrobaais.  yil,  250;  xi,  14. 

CaUlpterus,  viU.  113. 

Cressonia,  vU,  167. 

Phyclta.  ill.  117,119.123;  iv.  188;  v,  100; 
rii.  250,280.283. 

Belandria,  x,  64,66,67. 

Smerinthus,  vll.  167.279.280.283. 
JamplDg  jacks.    (See  Wire  worms.) 
Jamplng  Plant- lice.  Psyllidffi,  P8ylia,Tll,72; 
TUi,  12.19.211. 

Characters,  vll.  78;  viil.  10.11,12.18. 

Classifloation,  vi.  72;  viil.  10,11.83.212. 

Compared  with  Aphldldae.  vU.  73;  viil. 
13.26,47. 

Cottony  secretion,  ylil,  16. 

Description  of  family,  vlU.  12. 
genus.  Till.  15. 

Eggs,  Tiil.  15. 

Figure,  vll,  73;  ylU,  13. 

Habits,  vl,  72;  viil.  13. 15. 

Hibernation,  vlll.  16. 

Larve,Tlll,l3,15. 

Name.  viil.  13. 

Ovlposltion.  vlll,  15. 

Pupffi.  viil.  15. 

ReproduciioQ.  vlll.  16. 

Syaopsls  of  genera,  vlll.  212. 
damping  Plant-louse  of  the  Pear-tree.  (See 
Pear  Flea-louse.) 

Plant  louse.    Vernal  Dtraphla.    Dira- 
phla  vemalls.  vlll,  14. 

Sumach  beetle.  Blepbaridarhols,  v.  172; 
vl.  167,  p.  Iv. 
jaocta.  Chrysomela,  v,  166. 

Doryphora.  v.  167;  vi,  161. 
Jooe  bog.  Allorhina  iGymnetls)  nltida,  v, 

».90:  vl.  107. 
Junonia,  vli.  270. 

lavinla,  vll.  154;  x.  87. 
JQvenalis.  Nlsoniades.  x.  97. 

Thanaos,  vli,  162. 
Juvenal's  Skipper,  Thanaos  juvenalis,  vll, 
162. 


kalmiffi.  Sphinx,  x,  104. 

Katydids.   Qrasshoppers,    and     Wingless 
Cricket?,  LocustldiB.  v.  7;   vi,  70;  ix,  73, 

75.82. 


Kindred  May  beetle.   White  Grub.  Phyllo- 

phaga  f  ratema.  vi.  99. 100. 101.  pp.  1. 11.  111. 
Eno tweed  Aphis.  Slphonophora  polygonl, 
vlll.  62. 
-louse  Aphldlus.  Apbldius  (Praon)  poly- 
gonaphls.  viil.  175. 


lablatum.  Omophron,  v,  42. 
Labidomera,  v,  166. 167. 

trlmaculata,  v,  167. 
labrosa,  Plusla.  ix,  44. 
laburni.  Aphis,  viil.  88. 
Laocophilus.  v.  51. 

Tiace-winged  Flies.  Lace-wings,  Golden- 
eyes,  HemerobiidsB,    Chrysopa.  i,  62;  111, 
145;  vl,  71.74,140;  vli.  60k129.253;  vlii,  55,177; 
ix,  60;  xii,  43,56.143. 
Laohniden.  vlii.  35. 
LachnineB.  vUi,  36, 45. 114, 195. 
Lachnlnl,  vlll,  39, 41, 42, 45, 83, 109, 110, 114. 
Lachnopus.  v,  137. 
Laohnostema,  v,  87. 

fusoa,  v,85»87;  vl.97;  vll.  33. 

georgloana,  v,  87. 

hirtlcula,  v,  87. 

lllcls,  V.  87. 

lanoeolata.  v.  87. 

longltarsls.  v,87. 

plloslooUls.  V.  87. 

quercina,  i,  16;  v,  85;  vl.  97. 

trlstls,  V.  87. 
Lachnus.  111.  189;  I  v.  198;  vlll.  22.33.34.35,37. 
38.41.43.109,115,120, 

ableUs,  vlll.  117. 

alnlfoUffi.  viil,  118. 

caryffi.  vlll,  116. 

denlatus.  Hi.  138;  vlll.  115.116. 

lanlgera,  viil,  84. 

larlcifex.  vlii.  117. 

longistlgma,  vlll,  119. 

plni,  viU,  117. 

populi.  viil.  119. 

quercifoiiffi.  viil.  108.118. 

sallcells.  Hi.  139;  vlii.  119. 

saiicicola.  vlii.  43. 105. 115. 119. 

strobi,  vili.  117. 

ulmi.  viil,  119. 
Lachnus,  Alder- leaf.  (See  Alder -leaf  Lach- 
nus.) 

Oak-leaf.    (See  Oak-leaf  Lachnus.) 

Spruce- tree.     (See  Spruce- tree  Lach- 
nus.) 

White-pine.  (See  Whlte-plne  Lachnus.) 
Lackey  Moth.  American.  (See  Apple-tree 
Tent  Caterpillar.) 

Forest.   (See  Tent  Caterpillar  of  the 
r  Forest) 

lactuco).  Aphis,  viil,  61. 

Rhlzobius.  vili.43.165. 

Bhopaloslphum.  vili. 61. 

Slphonophora.  vili.  60. 
lactucaphls,  Aphidius,  viil,  175. 
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Lady-bird,  Conyerffent.    (See  Uonversent 
Lady-bird.) 
Fifteen- spotted.     (See  Fifteen- spotted 

Lady-bird.) 
loy.   (See  loy  Lady-boff.) 
Nine-spotted.  (See  Nine-spotted  Lady- 
bird.) 
Pointed.   (See  Pointed  Ladv-blrd.) 
Spotted.    (See  Spotted  Lady-bird.) 
Thirteen- spotted.  (Se«  Thirteen-spotted 

Lady-bird.) 
Trim.    (See  Trim  Lady-bird.) 
Twice  -  stabbed.      (See  Twice  -  stabbed 
Lady-bird.) 

Lady-birds.    (See  Lady-bugs.) 
Lady-buff,  Many-spotted  or  Spotted.    (See 
Spotted  Lady-bird.) 
Nine-spotted.   (See  Nine-spotted  Lady- 
bird.) 
Trim.     (See  Trim  Lady-bird.) 
Lady-bugs,  Lady-birds.  Plant-louse  Bee- 
tles. Cocoinellidffi.  vi.12.70:  xli.7. 
AntenneB.  iv.SO:  y,90. 
Classifloation,  iv,S4;  v,  35. 178;  vi.  81,84. 

of  genera,  v,  184. 
Description,  y,  182.183;  yl,  15,172;  xli.116. 
Family,  y,  183;  yi,  172. 
Feet,  iy.  90;  y.  90. 
Figure  of  antenna,  y,  18S. 
maxillary  palpus,  y,  183. 
tarsus,  y.  183. 
Food,  xil,  7,116. 

insect  eggs,  y,  183. 

Insects,  11. 35.65.93;  ill.  145,183;  yll.118; 

ylil.54;  xii.  106,116.117.118,119. 
plants,  y.  83;  xli,  23, 116. 116. 119, 120. 
Habits,  y.  183. 
Hibernation,  yi.  15. 
LarysB.  y,  183;  yi,  85;  xil,  116. 
Preying  on  bark-lice.  y.  183;  xli.  116. 
chinch -bugs.  ill.  145;  xii.  40,42,56. 
Colorado  potato-beetle,  ii.  65. 
corn  aphis,  xli.  116. 
melon  plant-louse,  xli.  90. 
oyRter-shell  bark-louse.  11. 35.93. 
white-pine  leaf- louse,  ii.  93. 
plant-lice,  y,  183;  yii.  118;  y|li,54;  xil, 
106.116.117.118.119. 
Pup£B,  y,  183. 
Tribe,  v.  182. 
Lffimophlceue.  y.  65.66. 
Iffiylgatus,  Metonius,  y.  96. 

Pachyscelus,  y,  96. 
lieyis.  Canthon,  y.  80. 
Lagria  eenea,  y.  113. 

hirta,  y,  113. 
Lagrlidffi.y,  112.113. 

Lamelltcom  Dung-beetles.  Dung-beetles, 
8uprophaga.iy..S6;  y,37.79.80:  vl, 70.82. 
Leaf-beetles  (See  Leaf  Chafers). 
Lamelllcornes,  iy.  34.  36;  y.  35.  37.  77,  79;  yi, 

87. 
Lamia,  y,  156. 
Lamiides.  y.  148,149.150,152.153.156;  yi,  85.37.  | 


Lamiinffi.  yl.  83,84. 152. 

LampyrldCB.  y.  1.26,37.92.93.104;  yt  70.80.81 

Lampyrides,  y.  105. 

Lampyris,  y,  179. 

noctiluca.  y,  106. 

plumosa.  y,  107. 
Lance  Bustle.    (See  Greasy  Cutworm.) 

lanoeolata,  Laohnosterna,  y.  87. 

Phyllophaga.  y.  87. 
Land  Scayenger- beetles,  iy.  36.  54;  yi.78.Sl. 
lanigera,  Cotalpa,  y.  89. 

Lachnus,  yiil,  34, 
Languria.  y,  178. 180, 181. 

bicolor,  y.  181. 

mozardi.  y.  181. 
lantern  aria.  Fulgora.  y,  106. 
Laphygma  fruglperda,  yii.  97.219.278.  X.1S8. 
laportei.  Cimbex.  x.  64.65. 
Lappet  Mcth.Yalleda.  (See  Valleda  Lappet 

Moth.) 
Larch  Chermes.  Chermes  laricifoliie.  riii. 

166. 
lardarlus.  Dermestes,  y.  60;  yl.  92;  pp.  1.  ir. 
Large  Black  Bear.    (See  Great  Leopard 
.   Moth.) 

Gray  Plant- bug,  Brochimena  annulata. 
ii,  61. 
larlcifex.  Lachnus,  yili.  117. 
laricifolieB,  Chermes,  viil,  156. 
laricls,  Adelges.  yiil,  34. 

Chermes,  yii,  74;  yiil.  155. 
Larlnus,  y.  138. 
Larrida9,  yi.  71. 

laryarum,  Physogaster.'xil,  150. 
Lasius  flayus,  xil.  43,111. 
laterale.  Acridium,  ix.  96. 
lateralis,  Agrilus.  yi,  37.43.114. 

Oxyporus,  y,70. 

Tettlgidea,  ix,  96. 
Lathridildffi,  iy,  83.36;  y.  83,36.56,66. 
Lathroblum.  y.  70,71. 

grande,  y.  71. 
lathyri.  Aphis,  yili. 64. 
laticinerea,  Llthophane,  yii,  227. 
laticlayia,  AnomoE^a,  y.  169. 

Llmacodes.  yii,  187;  x,117. 

PluBia.  ix.44. 
laticollis.  Prionus.  y,151;  yi. 36, 38. 43. 147,  pp. 

i.il.iii. 
laticornis,  Lucidota.  y,  106. 
latipennis,  Locusta.  ix,95. 

(Edipoda,  ix,95. 
Layinia  Butterfly,  Junonia  laylnia,  vii,  1S<; 

X.87. 
laylnia,  Junonia,  yll.154;  x.87, 
lazarus,  Bolbocerus,  y.  82. 
Leaf-beetles.     Lanaellloorn.     (See     I^*^ 
Chafers.) 
-chafer,  Eyenlng  Silky.    (See  Even"' 
Silky  Leaf-chafer.) 
Silky.    (See  Silky  Leaf-cbafer.) 

Chafers,  Chafers,  Lamellicorn  l^^' 
beetles.  Thalerophaga.  iy.  31.36;  t.'^' 
.U79.8S;  yf, 70, 82. 84. 97. 
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Leaf-chafers,  Silky.  (See  SilkyLeaf-chafers.) 
.erumpler.   (See  lAppIe  Leaf-crumpler.) 
Wal&at  (See  Walnut  Leaf-crampler.) 
-folder.  Orape.  (See  Grape  Leaf-folder.) 
Lesser  Apple.    (See  Lesser  Apple- 
leaf  Folder.) 
-hopper.  Culprit     (See    Culprit    Leaf- 
hopper.) 
•hoppers.    (See  Tree -hoppers.) 
-lice.   (See  Plant- lice.) 
-louse.  White  pine.  (See  Pine-leaf  Scale- 
Insect) 
-roller.  Greater  or  Oblique-banded.  (See 
Greater  Leaf-roller.) 
Strawberry.    (See  Strawberry  Leaf- 
roller.) 
-rollers,  Tortricidie.  vi.  72:  vii.  115.  264. 

289.^73. 
-tyer.  Green  Apple.  (See  Green  Apple- 
leaf  Tyer.) 
-witherer.  Hickory.  (Bee  Hickory  Leaf- 
wltherer.) 
Lebia.  v.  44. 45. 49. 119;  xi!.116. 

grandis.  ii.ft4;  v.45;  vi.90.1fi2. 
Lecanldes,  vii,  127. 
leoanii.Platy£aeter.  vii,  129. 
LecaDlum,tS8. 

aeerioola.  Til,  6.108,109.120,278.281. 
acericorticis.  vii,  121. 281. 
maclurae.  vii,  120, 121. 281. 
Pyrl.  vii.  120. 
quercitronls,  vii,  129. 
vltis.  vii.  120. 

lecontel,  CaUimorpha.  ii.  6. 47.49;  vii,  181  ;x. 
114. 

Oaleritii.xi.(S. 
Odontota,  v,  175. 

var.  fuMcosta,  CaUimorpha,  il.47;  vii, 
181:  X.  114. 

Legged  Maple-borer.  (See  Maple  iEsrerian.) 
leguminicola.  Ceoidomyia,  x,201. 
Leiopus.  V,  158, 159. 
Letetotrophus.  v,fi9. 

clDgulatus,  v,G9. 
L€ma.v.1(55. 

trilineata*  v,  164. 166;  vl,  168. 165.  p.  lii. 
I^mosacides.  y.  135. 

Lepidoptera,  i.  79;  iv.  1, 2. 8. 12. 18. 14. 26. 30;  v.  1 , 
2.8.12, 13.14.25.3f;  vl.  68.69.71.74.  75.77;  vii. 
T9:  ix.60;  X, 61. 62. 72. 145;  xii.lU.US.  (See 
Butterflies.) 

Laptops.  V.  137. 

Leptopsides.  v.  138, 136. 

Leptogtylu8.v.l58.159. 
aculiferus.  v,169. 

Leptotrachelus.  v.  44, 45. 

Leptura.v,l56.156.ie2. 

Lepturid©,  v.  111. 

Lepturldes.  v.  149. 150. 155. 157, 163. 

Lepturin©.vl.83. 

lepusculina,  Acronyota,  vii.  201. 279. 
Apatela.vU.201;x.l90. 

Lepynis.  v,  139. 


Lesser  Apple-leaf  Folder.  Tortrix  mallvo- 

rana,  ii.6.20;  ill.  159;  vi.  11;  vii. 264.277. 
Lesser  Locust.  Caloptenus  atlantis.  vii.  35. 
Characters,  ix.  92. 
Classification,  ix.  92.96. 
Description,  vii.  38;  ix,  124. 
Distinguished  from  C.  femur-rubrum, 
vii.  38. 89;  ix.  124. 125. 
C.  spretus.  vli.36,S8.39:  ix.  122. 124. 125. 
Injuries.  Ix.  124. 
Larvse,  ix.  132. 
Length,  vii.  38;  ix.  124. 
Life-history,  ix.  131. 
Occurrence,  ix,  131. 
Ovipositor,  ix.  131. 

Relationship  with  C.  femur-rubrum.  vi, 
45;  vii,  40;  ix.  126. 
C.  spretus.  vi.  45;  vii.  38.  40:  ix.  124. 
126. 
Lesteva.  v,  75. 

lesueuri.  Chrysobothris.  vl.  HI. 
Lethia  gordius.  x,  105. 
Lettuce  Earth-louse.  Rhizobius  lactucae, 
vlii.  43.1(>5. 

-louse  Aphidius.  Aphidius  lactucaphis. 
viii.  175. 
Leucania.  vi,  11;  vii,  272;  x.  19. 
extranea,  x.  9.19. 
harveyi.  vii.  223;  x.  186;  xii.  8. 
phrafirmitidicola,  vii.  224;  x.  186;  xl,  57. 
pseudargyria.  x,  139. 
unipunota,  vi.56.pp.il.iil.iv;  vii. 33, 81. 98. 
101.119.224.278,280.283;  x.  5;-xl.8.49;  xii, 
102.    (See  Army  worm.) 
leucaniffi.  Exorista.  x.37;  xi.63.63. 

NemorsBa.  x.36. 
Leucarctia.  vii,  271. 

aoreea,  vii.79.183,278.280;  x.170. 
leucocera.  Syrbula.  ix.93,102. 
leuoodice,  Pleris.  ix.  27.28; 
leucopteruH.  Blissus.  vii.  15.40.278.283;  xi,  6; 
xii. 32.    (See  Chinch  bug.) 
Mloropus.  ii. 61 ;  iii.  142;  vii.  107. 283.     (See 

Chinch  bug.) 
LygOBUS,  vii.  40. 

var.  alblvenosus.  Blissus,  vii, 56. 
basllis,  Blissus,  vii,  56. 
dimidiatus,  Blissus.  vii,  56. 
femoratus,  Blissus.  vii.  56. 
fulvlvenosus,  Blissus.  vii,  56. 
ImmarginatuB.  Blissus,  vii.  56. 
melanosuR.  Blissus,  vii,  57. 
nigricornis,  Blissus,  vii.  56. 
opterus.  Blissus.  vii.  56. 
ruflpedes,  Blissus.  vii,  66. 
leucostlgma,  Orgyia.  11,13.86;  vii,  185. 277. 279, 

281.282,283;  x.  117.166;  xii.lOO. 
leucostoma.  Locusta.ix,96. 
libatrix.  Scoliopteryx,  vii.  227. 
Llbellula.i.6l. 
Libellulidas.  vi,71. 
Llbythea.  vii.270. 

bachmanni.  vii.157;  x,90. 
Lice,  Pedlculi,  iv.1,24. 
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Llchnanthe,  v.  85. 86. 
lupina.  y,86. 
vulpina,  v.  86. 
Lightning- beetle.    (See  Fire-fly.) 
Liffht-IoviDff  Vine-chafer.    (See  American 

Vine  chafer.) 
liflrniperda.  Cossus,  y,5. 
Llgnlvora  aberrantia,  V.S7.101. 
brevtoornla.  v.  127. 146. 
loni^loornia.  v.  127. 148. 
eerricornla.  v.  87,93. 
Illfustrl.  Sphinx,  iv.6;  v,5. 
Liffyrus.  v.  84. 
ffibbosus,  yl.98. 
relictns.  V.84. 
Lilac  Borer,  ^gerla  syrln^rsB.  vli.  174.281;  x. 

106. 109. 
Llmacodes,  vll.27I. 

laUolavla.vli.187;  x,n7. 
limbatus.  Platynae.  xil.  109. 
llmbipennella.  Plutella.  lx.62. 
limbirena.  Piusla,  ix.60. 
Llmenltle.  vll,270. 
arthemis.  x,88. 
disippus.  vli,  164;  x.  88. 162. 
Ursula,  vli,  164. 279, 280. 281. 283;  x.87.162. 
limidiatus.  PeHIitus.  xl.  14. 
LlmoniuB.  v. 99. 

armus.v.lOO;  vi.26. 
HTlseus.  vli.  90. 
Linden  Saw-fly,  Selandrla  tlliaB,  x.  64,  65.67. 
linearis,  Capsus.  11,62.65,66. 

Dlchelonyoha,  v.  86. 
lineata.  Arcyptera,  lx.9S. 

Dellephila.  vil.  164.277.280.281.282,283;  x. 

100.159. 
Lyooperdlna.  v.  182. 
Btetheophyma.  Ix.  92. 93, 104. 
lineatella,  Anarsla.  xli,76. 

Prodenla,  x,  139. 
lineatum.  Bhaffium.  v,166. 
lineatus,  Blechrus.  xil,  27. 
Lined  Plant- bug.     (See  Tarnished  Plant- 
bug.) 
llneeila.  Catocala,  x,182. 
lineolaris.  Lygus,  xil,  104. 
llnteus.  Ehiter,  v.lOO;  vl.25;  vii,27,28. 
liriodendii.  Siphonophora,  vlli,  189. 
Lisa  Butterfly.  Terias  lisa,  vil,  148;  x,  79. 
lisa,  Eurema,  Ix.  32. 

Terias.  vli.  148;  x,  79. 
ListroduFtis,  v,  137. 
Llthocharis  v,  71. 
Lithophane  cinerea.  vli.  227.277,279. 

iHiioinerea,  vli,  227. 
Little  Turk.    (See  Plum  CurcuUo.) 
littornrias.  Proderus,  v,  72. 
Liver  Fluke,  DIstoma  hepaticum,  ix.  67. 
Li  via,  vlii.l3.M.15..S3.2I2. 
11  vidua.  Monocrepidius.  vl,  25,118;  vli,  28. 
LIvilla.  vlll.  212. 
Lixid'js,  V.  l»4.r{8. 
Lixub,  v,  K«. 

lobatus,  Monocrepidius,  vl,  118. 
Locust,  American.    (See  American  Locust) 


Locust  Borer,  Locust-tree  Borer.  Cylleoe 
(Olytus)  roblniae,  V,  149.151;  vl,  36,18.44.88. 
84. 151.  p.  11.    (See  Locust-tree  Carpenter 
Moth.) 
Carolina.    (See  Carolina  Locust) 
Dusky.    (See  Dusky  Locust.) 
Eastern.    (See  Eastern  Locust) 
E  margin  ate.    (See  Emarglnate  LocQ^t) 
Green-striped.    (See  Green-striped  Lo- 
cust.) 
Lesser.   (See  Lesser  Locust.) 
Mite.    (See  Grasshopper  Parasite.) 
Bed- legged.   (See  Bed-legged  Locust) 
Bocky  Mountain  Migratory,  or  Western. 

(See  Bocky  Mountain  Locust) 
Seventeen- year.    (See  8eventeen*year 
Locust.) 
Locust- tree  Carpenter  Moth.  Locust-tree 
Caterpillar  or  Moth.  Locust  Borer,  Xy- 
leutes  roblnlBB.  vl,  34.42,44,  pp.  titiU;  vil. 
198.277,279,181;  X,  152. 
Locusta  ffiqualls,  Ix.  94. 
aplculatfl.ix,  96. 
Carolina,  ix,  94. 
carollnlana.  ix.  94. 
ohrysomela.  ix,  98. 
coralllna,  ix,  96. 
curtipecnls,  ix,  93. 
erythroptera.  ix,  96. 
infuscata.  ix.  98. 
latlpennls,  ix.  95. 
leuoostoma.  ix,  96. 
maratlma.  ix,  95. 
nebulosa.  Ix.  93. 
perlscelldls.  Ix.  93. 
radlata,  Ix.  93. 
sulphurea,  ix.  94. 
tartarlca.  Ix.  96. 
verruculata.  ix.  95. 
virldlfasclata.  Ix,  93. 
vlrglnlana,  Ix.  93. 
locustarum.  Trombidium.  ix.  136. 
Looustidffi.  vl.  70:  Ix.  78.  82. 
Locusts.  Grasshoppers,  Acrldidie,  vli.  S; 
ix,  73. 
Birds  feeding  on,  vil. 9. 
Characters,  vi.76;  lx.73. 
Classification,  vl,  70;  ix.eo,80. 
Climatic  influences.  ix,135;  x,48. 
Description  of  species.  ix,97. 
Figure  of  external  anatomy,  ix.74,76. 
Food  plants,  vil,  278. 
Glossary  of  terms  used  in  describing 

species  and  genera,  Ix,  75. 
Injuries.  vi,70;  lx.133. 
Insect  enemies,  lx.l96. 
Internal  parasite.  Ix,  137. 
Key^to  families.  ix,82. 

sub- families  and  genera,  lx.88. 
and  groups,  ix.83. 
Larvie,  6, 76. 
Life  history,  ix,  LSI. 
List  of  families,  lx,73. 
Illinois  species,  lx,92. 
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LocustH.  Metamorphosis,  iv.8;  v.  8. 

Nomenclature.  yi.70;  ix.73. 

Oviposition.  Yi,74. 

PupiB,  vi,76. 

Bemedles,  ix.l37. 

Stridnlation .  iv.  7 :  v ,  7. 

Synonyms  of  Illinois  species,  ix.92. 
Locusts.  Goathead.  (Bee  Goathead  Locusts.) 
£i0mbard7  Poplar  Borer.  Agrilus  granula- 

t08.  xli.121. 
Lon^-horned  Wood-borers.  liOng-horned 
Wood-beetles.   CerambFcids.  v.  9,30.34. 
127.  l«.  150. 160;  vl.  85. 70. 77. 81,  «0, 86, 146. 

-legsed  Gnats,  TlpulideB.  vi,  7S. 

•snouted  Nut  Weevil,  Balaniuus  nasi- 
cus.yl.83.1.S4.  p.  il. 

-tailed  Oplilon.  Ophion  macrurum,  vii, 
194. 
loncleornis.  Dlabrotica.  x,44;  xi.65;  xii.6.10. 

Patrobns.  xii.  113. 
longipennis.  Slenobothrus.  Ix.  93. 
londpes,  Fidla.  v.  168. 

Londrostres.  v.  132,133.134.138;  vi.  83.  ISO.  132. 
longlsticma,  Lachnus,  viil.  119. 
loDffitarBis,  Lachnostema,  v,87. 

Pbyllopha^a.  v.  87. 
LoDsitarsus,  v.  171, 173. 
loDicera,  Chaitophorus.  vlil,  104. 

Hhopalosiphum,  viii,  104. 
Lophyrus  abbotti,  x.65.70. 

abietis.  x.65,70. 
Loose  Mites.   (See  Itch  Mites.) 
Lozopeza.xii,109. 

atrlventris.  xii.  109. 115. 
Loxotaeoia.  vii.273. 

ro8aceana.vli,256,277.282;  x,153;  xl.10. 
Lubberly  Caloptenus,  Oaloptenus  differen- 

Ualis.  Ti. 44.46;  ix. 91. 96. 127. 131. 132. 133. 134. 
labricalis,  Pseudofflossa,  x.  138. 182. 
Inbricans.  Agrotis,  x.  185. 
Lacanidfe.  v.37.76.77;  vi.  70.80.82.84.86.87.93. 
Lacanus.  t.T?. 

dama,  v.  77. 78;  ▼i.95.  pp.  i,  ii.  iv. 

elaphus.  y,78;  vi,94.96,  pp.  ii.lii. 

plaoidus.  V.78. 
luclcola,  Anomala,  ii.54:  v.89;  vi.105,  p.  ii. 
Lucidota.  Y.106. 

atra,  t.IOO.     . 

laticomis.  y.  106. 
ludlias.  Nisoniades.  x.97. 

Thanaos.  vii.  161. 
iacublandus.  Pterostichus,  xii,  110. 
Ludlus.  V,  98. 

attenuatus.  vi,  25,119;  ▼11,29. 

brevlcornis,  vi,  28;  vii.  21. 
lambricoides,  Ascaris.  ix.  7U. 
Lamlnoas  Bnapplnff-beetle.  Elater  noctllu- 

cas,  V,  66. 
luna.  Aotias.  vii,  192;  x.  124,176. 
Lnna  Hotb.  Luna  Silkworm.  Actias  luna, 

^H.  192;  X.  124. 178. 
luDator,  Pimpla,  vi.  42. 
Innnlatus.  Trlchius,  v,  91. 


•Luperus.  v.  171, 172. 
lupina,  Lichnanthe,  v,  86. 
lurida.  Dloerca.  v.  95;  vi.  37,48.113.  p.  IL 
luridus,  Diplodus.  vii.  119. 
lutescons.  Aphis,  vlii.  191. 
Lyoffina,  vii,  270.    . 

comyntas.  vii,  158.278,279.282;  x,95. 

nesleota,  x.  96. 

pseudarffiolus.  vii.  158;  x.  95. 

soudderi.  x.  95. 
LyceenidsB.  vii.  157.269.270. 
lycidas,  Eudamus.  vii.  162.  ^ 

Lyoides.  v,  105. 
Lyooperdina,  v.  182. 

ferruglnea.  v.  182. 

llneata.  v.  182. 

vittata.  V.  182. 
Lyctidae,  v.  101. 
Lyons,  v.  105. 
Lydella.  ill,  124. 

doryphoree,  ii.  64.67;  vi.  162, 163. 
LygeBidffi.  vi.  73;  vlil.  12. 
LygaeuB  leucopterus.  vii,  40. 
Lyffus  lineolaris,  xii.  104. 
Lymantis.  v.  145. 
Lymexylon,  v.  103. 

nivale,  v,  108. 
Lymexylonidae,  iv.  37;  v,  37.92.98.101.103;  vi 

70,80. 
Lytta.  11.66.77;  v.  110,114.115.116. 

oinerea.  11.64.66. 

maririnata.  vi.  126. 

vittata.  11.64.66;  v.  116;  vi,  125. 


maclureB.  Lecaniiim.  vll.  120.121,281. 
Macrobasis  unioolor.  vi.  126.  pp.  1.11;  xii. 

104. 
Maorodactyla.  v,  52. 
Maorodactylus.  v,  86.87;  vi,  108. 
anffustatuB.  v.  87. 
setulosus,  V.  87. 
subspinosus.  i,  24;  v.  87;  vi,  lOS.  pp.  1,11,111, 

iv;  vii.  84,278. 
Maorosila.  vii.  270. 

Carolina,  vii.  168.280.281.282;  x.  108.158. 
cinffulata.  x,  104. 158. 
5-maoulata.  vii,  169.280.281,282;  x.  104. 
macrurum.  Ophion,  vll,  194. 
maculalis,  Desmia.  vii.  248.280. 
maculata.  Hippodamia,  ii,  64;  lii.  162;  v,  184, 
vi.  162. 168, 173;  vll,  60;  vlil.  173.  174;  xii,  41, 
117. 
MegiUa,  vi.  173;  vlii,  173. 
Pamphila,  x.  176. 
maculatus.  Emphytus.  vii.  108.111.282;  x.64, 

65.68. 
maoulella.  Aphis,  vlii.  171. 
maoulellus.  Gallipterus,  vlii.  171. 
maculipennis.  Dlraphia.viii.l4. 
Stenobothrus.  ix.  84.88.98.102. 
var.  cequalis.  Stenobothrus,  ix,  88, 108. 
maculipennis.  Stenobothrus.  ix.  88. 
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maAalip6nnls,yar.  proplnquans.  Stenoboth^ 

ru8.  iz.88.10S. 
maouloBUs,  Staphrllnus.  v.  69. 
Hadarus,  y,  144. 
Maedalinides,  v.  184. 189. 
Maffdalls.  v.  189. 

armlcoUls.  v,  189;  vi.  88, 48, 132,  p.  11. 

barblta.yl.l82. 

olFra.  y,  199;  yi,  182. 

Ma^rgot-fly,  Apple.   (See  Apple  Maggot- fly.) 
Maggot,  Onion.   (See  Onion  Maggot) 
mahaleb,  Aphl8,ylll,70.72. 

Myius.  ylli,72. 
mala.  £ucronla,yil.I95.279,28l;  x,  127.168. 

Saturnia.10.127. 
Mala  Moth.  (See  Buck  Motb.) 
maldlfl,  Apbls,  yil.  71.75.278;  ylii.  81.89;  zl.67; 

zil,41,44. 
Maize  Aphis.    (See  Com  Plant-louse.) 

Slpha  (See  Corn  Sipha). 
major,  Datana,  iy.  190. 

Oxyporus.  v,  70. 

Malaohlus,  y,  108. 
Malacoderml.  y,  37, 93^  104. 
malana,  Eccopsls.  xi.  16. 
m-album,  Thecla.x,92. 
malefloa,  Chloroneura,  1,69. 
mall.  Aphis,  yll.73;  ylii. 23. 25. 42. 85. 86. 89. 91. 
121.180;  zi,9.  (See  Apple-tree  Plant-louse.) 

Coccus,  yiii.  126. 

Erlophilus,  ylii.  131. 

Eriosoma.  ylii.  126. 

Molobrus.  1. 19. 

Myzoxylus,  yill.126. 

Sclara.  1,19.32. 

malifoliee.  Aphis,  ylii,  86. 
mallyorana,  Tortrix.    11. 6. 20;  ill.  159;  yi.ll; 
yil.  254.  277. 

maliyorella,  Coleophora,  10, 156. 
Mallodon,  y.152. 
malyae.  Siphonopbora,yill,6l. 
Mamestra.  yil,  84.202,271.    (See  Cutworms.) 
adjanota,  x,  136. 
distincta.  x,  186. 
plcta,yi,60:  pp.  l,il,iy:  yU. 226. 280. 281, 282; 

ix,  52;  xil.  103. 
remlgera,  yil.  215;  x,  137. 
subjuncta.  yil.  214;  x,  136. 
manataaqua,  Pamphlla.  yil,  160. 
mancus,  Agriotes,  yl.  23.  24.  25.  27. 118;  p.  iy; 

yli.  26.29. 
Mandlbulata.  iy.  25;  y.  25. 
Mantidee.  yl.  70:  Ix.  73,80,82. 
Mantis,  ix.  78. 
Mantispldee.  yl,  71. 
manuruB,  Oryssus.  x,  71. 
Many-banded  Robber.  Harpactor  ductus, 
ii.  23.64;  yl.  162.163;  yli.  60;  xil,  43.56. 
-headed  Hydatid  of  the  Brain.    (See 

Hydatid  of  tEe  Brain.) 
-spotted  Lady-bug.  (See  Spotted  Lady- 
bird.) 


Maple  ^gerian.  Maple-tree  £geria.Lecsed 
Maple -borer.  iEgeria  aceml.  yi.  40.  U;  pp. 
111.  iy;  yil.  173.281;  x.  106. 108. 
Bark  -  louse.  Maple  -  tree  Bark-loQM. 
Lecanium  acerloola.  yil,  5,108.109.120, 
278. 28L 
-borer.  Legged.   (See  Maple  iEgerlan.* 
Moth.  American.  (See  American  Maple 

Moth.) 
worm.     Green-striped.      (See    Qreen- 
striped  Maple  worm.) 
mappa,  Plusia,  Ix,  44. 
maratima,  Locusta.  ix,  95. 
(Edlpoda,  ix.  95. 
Trimerotropis.  Ix.  90. 95. 113. 
marginalia.  Dytlscus,  y.  50. 

Pieris.  ix.  27. 
marginata,  Lytta.  yi,  126, 

Silpha.  y.  58. ' 
marginatum.  Acridlum.  ix.  98. 
marginatus.  Chauliognathus.  y.  108. 
Copris.  y.  80. 
Pasimaohus,  y.  43. 
Margined  Blister-beetle.  Eplcauta  clnerea. 
yi.  126.162. 163;  p.  ill;  xli,  104. 
Spurge  Aphis,  Siphonophora  euphorbi- 
cola,  yiii,  57. 
marginella,  Aphis,  ylii.  171. 
marglnellus,  Calliptenis,  yiii,  171. 
marglnepunctella,  Dlplodonia,  1. 79. 
marginipennis.  Aphis,  yiii.  211. 
Marine  Mites,  Halacaridee.  ix.  65. 
Master  Dart.    (See  Western  Striped  Cat- 
worm.) 
mauritanioa.  Tenebrloides,  yl.  98;  p.  2L 

Trogosita.  iy.  182.183;  y.  64;  yl.98. 
mauritanlcus.  Tenebrio.  y.  64. 
May  Beetle.    (See  Dark  May-beetle.) 
Hairy.  (See  Hairy  May-beetle.) 
Kindred.    (See  Kindred  May-beetle.) 
May  Beetles.   (See  White  Grubs.) 

flies,  Ephemeridee.  yi.  71. 
maydis.  Sipha,  ylii,  122. 
Meal  Snout-moth,  Pyralis  (Asopia)  fariDa- 
Us,  yli,  247,278.282:  x.  157. 
worm.  Tenebrio  molitor,  y.  121.123.19. 
worms.  Tenebrio,  y.  97. 110.122. 123. 124. 
Measuring    worms.    Span    worms.    Drop 
worms,  Geometrids.  Geometers,  Measur- 
ers, Phalaanldae  (Geometrids).  t1,  72:  y\l 
236.269,272. 
medicaginls.  Aphis,  yiii.  101. 192. 
MegiUa,  y.  184. 

maculata.  yi,  173;  ylii.  173. 
Megoura.  yiii,  40. 42. 78. 80. 

solanl.  ylii.  42,73. 
Melanaotes.  y,  99. 
morio,  yi.25.118. 
pieeus.  y.99.100. 
melancholica.  Euryomla.  v.  91;  vi.  !(*;  p.  i- 
Melancholy  Ceionlan.   Euryomia  melu- 
chollca.  y,  91;  yi,  108;  p.  i. 
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MeUuidrya.y.  119.190. 

striata.  V.  120. 
MelandryidiB.  Iv.  31:  v.  34.118.119. 
Melanophlla,  y.  95.96. 
melanopleuras,  Stenobothrus.  lx,92. 
MelaDopius  femur-rubrum.  Ix,  96. 
Xelanotus.  ▼.  99;  yi,  119. 

einereas.  v,  100;  vi,  117:  vii,  30. 

commnnis.  y.  1000;  vl.  25.118:  yii.  28.30. 

depressus.  yii.  29. 

flsHilis.  y.  100;  yi.  25, 117. 118;  yii,  30. 

iQcertU9.  yii.  29. 

spbeooidaiis.  yi.  117;  yii.  30. 
Helanoxantbas.  yiil.  42. 
melaoura.  Nacerdes.  y.  118. 
Melasis,  y.  98. 
Melasoma,  y.  120.168. 
Xelitffia.  yii.  270. 

baroDi.  X.  163. 

nyctels,  x.  83. 

phston.x.  83.84. 

tbaros.  x.  83. 
Kelittia  ciicurb!taB.'yll.  173. 
mellipesi.  Xipbidra,  x.  71. 
Meloti.y.  114.115;  ix.  1S6. 

aoirustacollis.  y.  115. 
Xeloidffi.  iy.  20;  y.  20.112.113,114.119;  yi,  80. 

83.86.125. 
MeloIoQtha.  iy.  2;  y.  2.85.88. 

vuifiraria.  iy,  3;  y,  3. 
Xelolonthidffi.  y.  31.37.79.84,85:  ^i.  70.80.82. 

84. 86. 87. 97.    (See  Wbite  Grubs.) 
Xelolonthides.  y.  85.99.163. 
Melon   Plant-louse,    Melon  or  Cucumber 

Aphis.  Aphis  cucumeris,  xii,  6.83. 
Melophasus  oylnus.  ix,  63. 
melsheimeri.  Microrhopala,  y.  175. 

Perophora.  x,  156. 
Melyridas.  y.  37.96.104.108. 
meoapia,  Pieris.  ix.  27. 
menthie,  Siphonophora.  yili.  68. 
Meracantha.  y.  123. 
Hermiria.  ix.  83. 

belfraffli,  ix.  92. 

biTitteta,lx.  87.92.97. 
MesochoruB  yitreus.  x.  39. 
messoria.  ▲srotis.  yii,  92.209.278;  x«  134. 
Mestobreffma,  ix.  86. 

cincta.ix.  90,95,113. 
Metaehroma.  y.  166. 168. 
metacomet,  Pamphlla,  yii.  161. 
Metacomet  Skipper.  Pamphila  metaoomet. 

vil.  161. 
metallica.  Plusia.  ix,  44.50. 

Btenlspa.  y,  174. 
Metonlus,  y.95.96. 

Jffirigatus.  y,  96. 

purpurea,  y.  96. 
Microdes  carlnoides,  xi.  18. 
MicroKaster,  ix.  20. 

glomeratus,  ix.  20. 

miliUris,  ix.  20;  x.  88;  xl.  55.63. 
Micropus  leucopterus.  11.  61;  iii.  142;  yii.  107. 
28S.   (See  Chinch  buff.) 


Microrhopala.  y.  174. 175. 
oyanea,  y.  175. 
exoayata,  y.  175. 
melsheimeri.  y.  175. 
plicatula,  y.  175. 
porcata,  y,  175. 
•   vittata.  y.  175. 

yar.  lactula,  y,  175. 
xerens.  y,  175. 
mlddletoni.  Aphis,  vili.  99. 
Midffe.  Apple.    (See  Apple  Midffe.) 
Fickle.    (See  Fickle  Midsre.) 
Wheat   (See  Wheat  Midffe.) 
Midges,  i.  32. 

miffratoria,  CEdipoda,  yi.  46,48. 
Migratory  Locust.     (See  Bocky  Mountain 

Locust.) 
milberti.  Orapta,  x.  85. 

Vanessa,  x,  164 
milltare.  Distoma,  ix.  67. 
militaris.  Callimorpha.  11. 49. 

Microffaster.  ix.  20:  x,  38;  xi,  56.63. 
Benometopia.  x,  37;  xi.  53. 
BCllkweed  Aphis.  Siphonophora  asclepiacfis. 

yiii.  68. 
Milk  Weevil.    (See  Wheat  Midse.) 
Millipeds.  yi.  65;  ix,  58. 
Mindarus.  viii.  36. 
minimus.  Pezomachus,  x.  40. 
ministra.  Datana.  iy,  186;  vii.  189;  x,  119,167. 
Eumetopona.  iv.  186. 
Phaleena.  iv.  186. 
PygaBra,  iv,  186. 
minuta.  Eupsalis,  v.  130,131. 
minutipennis.  Pezotettix,  ix,  90, 95, 119. 
minutus,  Brenthus,  v,  131. 
mlscellus,  Adipsophanes.  x.  180. 
Mite,  Locust.    (See  Grasshopper  Parasite.) 
Scab.    (See  Scab  BClte.) 
Verbena.    (Bee  Verbena  Mite.) 
Mites,  Acari,  Acarina.  Acarus,  i,41. 
Classification.  1,41;  ix.  58, 59. 64, 65. 
DistinfiTuished  from  true  insects,  1,  41; 

iy.l;v,l. 
Food.  1.44. 45. 

Habits,  i.  41. 42. 43. 44, 45. 46;  xii.  123, 124. 
Injuries,  xii.  123. 124. 
Insect  enemies,  y. 65;  xii.  110, ill.  115. 
Larvffi.  1,42.45. 

distinguished  from  eggs  of  bark- 
lice.  i.46. 
larvsB  of  bark- lice,  i.42.46. 
larvee  of  plant- lice.  1.42. 
Number  of  species.  1.42. 
Preying  upon  chrysallds  of  corn- worm, 
xi;  102. 
eggs  of  canker-worm.  iii.  116. 

oystej^shell  bark-louse.  1,36,44, 
46.53;  ii..'S.33,35.44. 
Bemedies.  xii.  143. 
Mites.  Cheese.    (See  Cheese  Mites.) 
Gall.  (See  Plant  Mites.) 
Harvest.    (See  Harvest  Mites.) 
Itch  and  Louse.    iSee  Itch  Mites.) 
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Mites,  Marine.   (See  Marine  Mites.) 

Plant    (See  Plant  Mites.) 

Snouted  Harvest.    (See  Snouted  Har- 
yest  Mites.) 

Spiiinlnflr.    (See  Spinning;  Mites.) 

Water.    (See  Water  Mites.) 
modesta.  Hoplla.  v,86. 

Plnsio,  ix.SO. 
modestus,  Smerinthus,  x,  159. 
molitor.  Tenebrio.  v.  121. 123. 129. 
Molobrus  inconstans,  i.  19. 

mail.  1. 19. 
Molytide8.ytl34. 

Monilicome8.iv.86;  v,36.66;  vi,87. 
Monocrepidius,  v.  99. 

lividus.vl. 25,118;  vil.28. 

lobatus,  vi.  118. 
monodon.  Notoxus,  v,116. 

PluBia.ix.44. 
Monohammus.  /,  158. 159. 
Monomera.  viii.  10. 
MononychuB.  1. 17;  v,  143. 

vulpeculus,  V,  148. 
montezuma,  Oxycoryphus.  ix.93, 102. 

Syrbula.ix.l02. 
monuste.  Pieris,  ix.  27. 29. 32, 34.' 

var.  albusta,  Pieris.  ix.27.29. 
oleomes,  PieriB,  ix.27.29. 
bipp6monuBte,  Pieris.  ix.29. 
orseis,  Pieris,  ix.27,29. 
phileta,  Pieris.  ix.27.29. 33. 
suasa.  Pieris.  ix.27.29. 
morbidalis.Chytolita.  x.  188. 182. 
Mordella,  iv.6.5:  vl.114. 

8-punctata,  v.  112.114. 
MordeliidfiB.  iv,34:  v. 34. 112. 113. 117. 119. 
mori.  Sericaria,  xi,58. 
Morio.  v.45.46. 
moria,  Melanactes,  vi.  25. 118. 
mortuorum,  Plusia.  ix.44. 
Mosquito-hawks.    (See  Dra^ron-flies.) 
Mosquitoes.  Gnats.  Gulicidee.  1.  32;   iv.  12; 

V.12;vi,78.74;ix.59r60. 
Moths.    (See  Butterflies  and  Moths.) 

Owlet.    (See  Owlet  Moths.) 

Plume.    (See  Plume  Moths.) 
Mottled  Tortoise-beetle,  Coptocycla  (Cas- 

sida)  guttata.  v,l77:  vl.l72.p.  iv. 
Mouldy  Aphis.  Callipterusmuoidus.  viii.  172. 
mozardi.  Languria,  v.  181. 
mucidus.  Caliipterus,  viii,  172. 
Mulorchus.  v.  156. 
munda.  Coccinella.  vi.  173;  vii. 60. 119;  viii,  174; 

xil,40. 
mundnm,  Ophlon.  iv.  192. 
Murgantia  histiionica.  vi.59.p.  ii;  ix.7. 
musffiorum.  Anthrenus.  vi,93,p.  ill. 
Musca  domestica.  i.55. 

Muscidfe.  iv.8.9.12;  v.  8. 9, 12.54;  vi.7S;  ix.61. 
musculosus.  Anthocoris,  iv.  197. 
MycetaBa.  v.  182. 
Mycetophagidce.  v.  36. 56,  61.  178. 
MycetophagUB,  v.  61. 

flexuosus,  V.  61. 


.Myoetophaffus  pnnotatus.  v.  61. 
MycetoporuB.  v.  74. 
Myelois.  vii,  272. 

convolutella.  vii,  251.279.280. 
Mylabrus.  v,  129. 

pisi.  vi.  127. 
Myoeoryna.  v.  166, 167. 

10-Iineata,  vi.  160.  (See  Colorado  Potato- 
beetle.) 
Myriapod.  Corn.    (See  Corn  Myriapod.) 
Mjrriapoda.  v.  1 ;  ix.  58;  xi.  44;  xii.  27. 
Myriapods,    Thousand- legs.     Myriapoda, 

iv,  1;  V.  1;  ix.  58;  xi.  44;  xii.  27.111.114.115w 
myrlna,  Argynnis.  x,  82, 161. 
Myrmeleon,  1, 62. 
MyrmeleonidflB,  vi.  71. 
myron,  Darapsa.  vii.  166.280. 
Myron  Sphinx.  Darapsa  myron,  vii.  M6.SS9. 
Mysia.  V.  184. 

15-punctata.  vi,  262. 
mystio.  Pamphila,  x,  97. 
mytilaspidis.  Aphelinu9. 11. 84:  iv,200. 

Cbalcis,  iv.  200. 
Mytilaspis.  ii.  45;  Ui.  140;  Iv.  199. 

conohif ormis.  ii.  24. 87. 89. 94;  iii.  1».  (See 
Oyster- shell  Bark- louse.) 

pinifolii.  ii.  30.88;  iii.  161;  iv.  199. 

pomicorticlB,  vii,  122.    (See  Oyster-sheU 
Bark-louse. 

pomorum,  ii.  46. 

salicis.iii,  140. 
Myzocallis.  viii,  86.40.43.105.110,111. 

bella,  viii.  106. 

hypericl.  viii.  43.108. 

Quercioola.  viii.  106. 
Myzoxylides.  viii.  123. 
Myzoxylus,  i.  56;  viii,  33. 

mail.  viii.  126. 
Myzus.  viii.  36.40.42.74,79.81,94,192. 

oerasi.  viii.  75. 

cerasifoliee.  viii,  98. 

mahaleb,  viii.  72. 

psraicffi.  viii.76,102. 

ribis.  viii,  50.76. 

N 

Naoerdes  melanura,  v,  118. 
napi.  Pieris,  ix.  27.28.35.86. 
var.  a,  Pieris.  ix.  86.87. 

b,  Pieris.  ix.  86. 

c,  Pieris,  ix.  86. 
castoria,  Pieris.  ix.  27. 

d,  Pieris.  ix.  36.         ^ 

e,  Pieris.  ix.  86. 
friffida.  Pieris,  ix.  27. 
hulda.  Pieris,  ix.  27. 
iberidis.  Pieris.  ix.  27. 
napffi,  Pieris.  ix.  86 

nasturtii.  Pieris.  ix.  27.28,29. 
nasicus.  Balaninus.  vi.  83. 134,  p.  11. 
Nebraska  Bee-killer.  Promachus  apivoru*. 

ii,  64.65;  vi.  162,163. 
Nebria,  v.  48. 
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nebris.  OortTna,  vit,  100,114.222. 
nebolo.  Aorobfuiis,  vii.  249;    x,   157.    (Bee 
Apple  Leaf-cnimpler.) 

Phrcita.  i.  34;  ii.  15;  lii.  104.106.117.128;  ly. 
168;  Yl  11,18;  vii.  249,251.279;  xl.  13.17. 
(8ee  Apple  Leaf-crumpler.) 
nebolosa.  Locusta.  ix.  9S. 
Necrobia,  ▼.54.109. 

rafipes.  V.  110. 

▼iolacea,  ▼.  109. 
NecrodeB.  ▼.  58. 

sarlnamensls.  y.  58. 
Neorophaffa.  iy,  19, 86;  <r,  19. 86. 54. 67. 
Necrophorna.  y .  54. 57. 68. 

amerlcanus.  y.58. 
nefflecta,  Lyciena.  x.96. 

(Edipoda.  lx.95. 
negleetna,  Hlppl8Cii8.ix.89.96.114. 
negnndlnls.  ChaitophoraB.yiii,108. 
iieIlica,Pieii8,ix,218. 
Nematocampa.  yii,272. 

fUamenUria.  yll.  242.279:  x.  148. 
Nematodes,  y.  98. 
Nematoidea,  Ix.  69. 
Nematos  Balicls-plsam.  x.  65. 68. 

ftaliola-pomiiiD.yiil.206;  x. 65.68. 

triUneatuB.  X.  64. 68. 

▼entrails.  X.  64. 68. 

yeDtrlc08UB.yi,61;  x.65.68;  xi.5,?4.46. 
Nemocera.1.82. 
Nemo8:nathnB.  y.  1 15. 
Nemoraea  leacaniie.  x,36. 
a«morall8.  ChlaBnlus.  xil.  HI. 
nemoFensls,  PlsHodes.  yl,  184. 
Bemonim.  Haltlca.  yl.  169. 
nennphar.  Conotrachelus,  1.15.64;  y.  182. 142; 
vi.83.85.90.137.14S.  pp.  1. 11.  ill.    (See  Plum 
Curculio.) 
Neoclytas  eapras.  yl.  86. 88. 151 . 
neoirama.  Gatooala.  yll.  236. 279. 
Neonrmpba.  yll.  270. 

canthu8.x,91. 

eoiTtris.  yU.  156. 280;  10.90.  IfiPl. 

gemma.  X,  91. 

sos7bia8.x.91. 
Mephele  Butterfly.  Batyrus  uephele,  yil.156, 

280;  X.  92, 180. 
nepbele.  Batyrus.  yll,  156.280;  x,  92. 180. 
Nephelodes.  yll,  272. 

▼lolans.  ▼ii.  99. 220, 278;  x.  139. 
Nepldie.^l,72:ylil.l2. 
nerll.  Aphis,  ylil,  95. 
Neuroptera.  1.62;  iy.25,32;  y.25.82;  yi,68.70, 

77;  yiIl.lT2.177;  lx.60;  xil.114. 
New  York   Weeyil,  Ithycerus  noyebora- 

censiB,  y.  186;  yl,  180.  pp.  1. 11. 111. 
Di.Plu8ia.lx.  40. 43.41. 
Nidppe  Butterfly.  Nloippus  Butterfly.  Ter- 

ias  niolppe.  yll.  148.278;  x.79. 
nieippe.  Terias.yil.  148.278;  x.79. 
nietaouB.  Tomonotus.  ix,89.94. 107. 108. 
aicrioans.  yar.  malzi.  Ain'OtlB.yii.91.107. 
nicrieolllB.  Elater.  y.lOO;  yi.25;  yll.  28. 
nlKrifroDB,  CleruB.  ▼.  109. 


niffripes.  Oasslda.  y.  177;  yi.li?. 
Glerus,  y.l09. 

nlgrita,  Od^ntota,  y.175. 

nimbataiia.PeQthlna.x,158:  xl,12. 

Nine-spotted  Lady-bird  or  Lady-bug.  Goc- 
cinella  9-notata.  11.64;  yl,  162. 163,173;  yili. 
174;  xil. 41. 118. 

nlphon,  Theoia,  x.94. 

Nisoniades  juyenalis.  x.97. 
InclliuB.  x,97. 

nltela.  Gortyna.  111.141;  yll,  4. 7, 81. 99. 100. 106, 
112,  221,  278.  280.  283;  ix.  142;  x.  151;  yll,  103. 
(Bee  Stalk  Borer.) 

nltida,  Allorhlna.y,89;  yl.l07. 
Gymnetis.  y.89.90;  y  1.107. 

nltidalis.  Phacellnra,  yll,  261,277.  278,279.280, 
281.282. 

Nitidula,  y.54.59, 75,176. 
bipuBtulata.y.60. 

Nitidula.  Twin-spotted.  (See  Twin-spot- 
ted NiUdula.) 

NitldulidcB.  iy.36;  y, 36, 56. 59. 61;  yl.  70,  80.  81, 
86.87.9L 

NiUduUdes.  y.59. 

nlyale.  Lymexylon.  y,103. 

noctiluoa,  Lampyris.  v,  106. 

noctilucus.  Elater.  y,66. 

Nootulda9,yi.72;  yll.  199. 269. 271;  x,l28. 

Northern  BrenthuB,  Northern  Brenthlan. 
Eupsalls  minuta,  ▼.  130. 131. 

notata.  Odontota.  ▼.  175. 

Nothrus  oyiyorus.  111.115;  vi,19. 

NotiophlluB,  y.42.43. 

notoohloruB.  Truxalis.  lx.92. 

Notodonta.  yll.  271;  x,129. 
condnna.  yll.190:  x.  119. 
unioomis.  yll,  191;  x.  120. 181. 

Notonectidfe.  yi.72;  yili.  12. 

Notoxus.  v,116. 
bicolor,  y,  116. 
monodon.  y.  116. 

noyeboraoensis,  Ithycerus,  y.136:  yl.l80.pp. 
1.11.111. 

noyemnotata.  Coooinella.  11,64;  yl.  162. 163, 
173;  yiil.174;  xli,41.118. 

nu.Plusia,  lx.60. 

nubeculana,  Phoxopterls,  x.  153, 

uubilipennlB.  Cynlps,  i.78. 

numltor.  Anoyloxypha,  x,96. 

Nut  Weevil.  Long-snouted.     (See  Long- 
snouted  Nut  Weeyil.) 
Weeyils,  Acorn  Weeyils,  Balaninldes.  y, 
135.140;  yl.85. 

nycteis.  Mellteea.  x.  83. 
Phyclodes,  x.  165. 

Nycteribidee.  ix.61. 

NympballdflB.  yll.  148.269;  x.80. 

Nymphalls  disippus.  11.95. 


Oak  Blight    (See  Woolly   Aphis  of   the 
Oak.) 
-leaf  Lachnus.Laohnus  querolfolls.  xlli, 
108,118. 
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Oak-leaf  Phylloxera.  Phylloxera  rlleyl,  vili, 
168. 
Tortrix.  Oak    Tortrlx,   Areyrolepia 
QuercifolIana.Tortrix  trifarculana. 
Yii.  4, 114. 257. 279. 281;  ix.l42. 

Twig-pruner.  Elaphidion  vlUosum.  vl. 
38.43.160.  pp.  i.  ill.  lY. 
Oat  Aphis.    (See  Grain  Plant-louse.) 
Obera,  v.168.159. 
obllaita,  Aoronyota.  vil,  201,279. 282;  x.  131. 

Apatela,  vli,20l;  x.181. 
obllQuata.  Penthe.  v.  120. 
Oblique-banded  Leaf-roller.    (See  Greater 

Leaf- roller.) 
obliquus.  Elater.  vil.  28. 
oblonffus.  Aphodlus,  v.  81. 
obsoletuB.  Bruchus,  v.  129:  yl.l28,  p.  1. 
obscura.  Chrysobothris.  vl.  111. 
obscurus.  Afirriotes,  vi,24. 

Tenebrio.  v.  123. 
ocoidentalls.  Apatela,  x.  129. 

Pieris.lx.27.28.89.S4. 

Polyphylla,  y.  86 
ocellata,  Buprestis.  v.  106. 
octomaeulata.  Alypia.  yli.  176.280:  x.  110.172. 
ootopunctata,  Mordella.  y.  112, 114. 
octoscrlpta.  Plusla.  ix.  44. 
ooulata,  Chrysopa.  vlli.  177. 

yar.  ohlorophana,  Chrysopa.  vlii.  178. 
ooulatus.  Alaus.  y.  99;  vi.  25,116.  pp.  1,11;  yli. 
26. 

Elater.  y,  99. 
Ocypus,  V,  69. 

ater,  y.e9. 
Odontffius  fllioornes.  y,  82. 
Odontota.  v.  174. 

ariadne.  y.  175, 

bioolor,  V,  176. 

harrisi,  y,  176. 

lecontei,  y,  175. 

niffrlta.  v.  175. 

notata.  v.  175. 

omofirera.  y,  176. 

quadrata.  y.  176. 

rosea,  v,  175. 

rubra,  v,  176. 

scapularis,  y,  175.    ' 

walshi,  v,175. 
(Ecophora  pseudospretella.  1.  79. 
(Edemasia  concinna.  7. 190. 
(Edemerldae,  Iv,  34;  v.  34. 118. 
(EdlonychlH.  y,  171. 172. 
(Edipoda.  ix.  86. 

eequalis.  ix,  90.94.109.112. 

atrox.  Ix,  95. 

belfraffli.  ix.  90.94.  111. 

oarinata,  ix.  94. 

Carolina,  ix.  88.94.111,134. 

cineta.  ix.  96. 

coUarid.  ix,  90.94,110. 

coraliina.  ix,  96. 

oorallipes,  ix,  114. 


(Edipoda  disooidea.  ix,  96. 
latipennis.  ix,  95. 
maratima.  is.  95. 
migratoria,  yi.  46,48. 
negleota.  ix,95. 
pellucida.  ix.  95. 
phoeniooptera,  ix.  95. 
ruffosa.  ix.  95. 116. 
sordida,  ix.  93. 
sulphurea,  ix.  94. 
tenebrosa,  ix,  94. 
virfiriniana,  ix.  98. 
xanthoptera.  ix.  94. 
GSdipodini.ix.  83.84,88. 
CEneis,  t.  184. 185. 
pusilla,  V,  185. 
(EstridBB,  yl.  73;  ix.  61. 
CEstrus  ovis,  ix,  60. 
Old-fashioned  Potato-beetle.   (Bee  Striped 

Potato-beetle.) 
oleiyoras,  Phytoptus,  xii,  124. 
olens.  Goerius.  y,  68. 

oleracea.  Pieris,  vil,  148.278.280.281.282;  U.9, 
26,27,28,29.30.81.82,34.35;  x.  77. 
var.  borealls.  Pieris.  ix.  29.30. 
casta,  Pieris.  ix.  27.29,30. 
oastoria,  Piaris,  ix.  28.29.90. 
cruciferarum,  Pieris.  Ix,  27.29. 
friirida.  Pieris,  ix.  28.29.30. 
hulda,  Pieris,  ix.  29.30. 
iberidis.  Pieris.  ix.  28,29. 
pallida.  Pieris,  ix.  28.29. 
resedcB.  Pieris.  ix,  28.29. 
yirsriniensis,  Pieris,  Ix,  29,31.34.35. 
Olophrum,  v,  76. 
olyra,  Magdalis.  v,  139;  yi.  132. 
Omaliides,  v,  68.76. 
Omalium,  y.  76. 
omoffera,  Odontota,  y,  176. 

Baxinis,  v.  170. 
Omophron,  y,  39. 42, 43, 46. 

labiatum,  y.42. 
Omosita  colon.  y.60. 
Oncideres,  v.  168.159. 

cingulatus.  v.  159;  yi.  83. 
Onion  Fly.  Onion  Ma^rffot,  1.32;  yl,  77. 
onobrychis.  Aphis,  vlil,64. 
ononedis.  Ohaitopborus,  yiii.106. 
Onthophafinis.  v,80.81. 
Oodes,  V.  46. 47, 48. 49. 
opaca.  Bilpha,  y.67. 
opaculus.  Anisodaotylus,  xii,  112. 
opaous,  Geotrupes,  y,82. 

Geotrypes,  y.82. 
Opadia  f  unebrana,  i,  81. 
Ophion.  i,17. 

macrurum.  \  11, 194. 
mundum,  iv,  192. 
purgatUB,  X.41. 
sp..  iv,  192. 
Ophryastes.  v.  136, 137. 
Opsomala  biyittata.  ix,92. 
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OpBomala  brevf pennis.  iz,92 

puDctipennifi,  ix,92. 
orbitalis.  Enura,  x.  64. 65. 69. 
Oreheeia.  y.ias. 
OrchesteB.  T,14]. 
Orchestides.  v,  135, 141. 
0rche8tri8.v,171.i:s. 

▼ittata.  Yi.  168. 
oreaster.  Aphis,  viil.211. 
0rgyla,vli.271. 

leacostifirma.  ii.  13.86;  vil.  185,277. 279. 281. 
282.283;  z.117.166;  xU,100. 
orgylaB.  Tachina.  11.16. 
Oribatidse.  ix.65. 
oricbalcea.  Pluaia.  lx.42.50. 
Ormenis  pruinosa.  xii.  IU4. 
omaca.  Tettix.  Ix.  96. 
ornatam,  Acridiom,  ix.96. 
Omithomyia,  i.&S. 
Orobena  rimoflalis.  ix.38. 
orobepffi.  Apanteles,  xii,  104. 
oreeis.PIerts.  ix.27.29. 
OrsodacDa.  v.  162. 165. 
OrsodacnideB,  y,  163. 
OrtaUdffi.vl.77. 
Orthoptera,iy.8.'i5.3i;  y.8.25.32;  vi.68. 70.76; 

ix. 60. 80. 82;  x.60:  xU.lU. 
OrthoBoma.  y.  151. 152. 

cylindrlcum.  y.152. 
Orthostethus  infascatus.  yi,?5.117;  yll,27. 
ortoDl.  AtfrotlB,  y  11. 211. 
Oryssus  affinls.  x.71. 

hsemorrhoidalU.  X.71. 

mannrua.  x.71. 
oryzffi.  Sltodrepa.  lx,40. 
Osmoderma,  y,90.9l. 

eremlcola,  y,91. 

scabra.  y.91. 
Osoriua.  y.71. 

Ofiten-packenl.  Exorlsta.  x.  37. 
otho,  Pamphlia.  yll.160. 
Otlio  Skipper.  Pamphlia  otho.  yll.160. 
Oadoc«phalldes.  v.  134. 188. 
Otidocephalas,  y.  138. 
Otiorhynchides.  y.  134.137. 
OtlorhynchuB.  y.  187. 
ou.  Plosia.  Ix.  43. 44. 47. 48. 
ovata,Brachy8.  y.96. 
oyioae.  Helopha^us.  lx.63. 
ovls,  Dermatodectes.  lx.66. 

(Efltraa.  lx.60. 
ovivorua,  Nothrus,  Hi.  116:  vl.  19. 
Owlet  moth.  Clandeetlne.  (See  W-marked 
Cutworm.) 

Spider.  fSee  Wheat  Cutworm.) 

Moths.  Nootuldas.  yl.  72;  yll.  199.269.271; 
Z.128. 
Ox  Bot-fly.  Hypoderma  bovis.  lx.61. 
OxycoryphuA  montezuma.  lx.93.102. 
oxyfcramma.  Plusia,  Ix, 43. 44. 49. 
Oxyopthalmes,  y.l36. 
Oxypoms.  v.69.70. 

femoralls.  y.  70. 

lateralis,  v.  70. 


Oxypoms  major.  y.70. 
5-macuIatu8.  y.70. 
ruflpennis.  y,70. 
styidons.  y.70. 
yittatua,  y.7»». 
Oxytelldes.  y.  68. 70. 74. 
Oxotelus.  y.70. 71. 
Oxyurl.  X.212. 

Oyster-shell   Bark-louse.    Apple-tree   or 
Apple  Bark-louse.   Mytllaspls  (Aspldio- 
tus)  ooDchiforml8=M.  pomicortiois.  1.34; 
11,24.94;  ill.  101;  yl.l6;  vil,  122. 
Anal  sack,  1.39,40. 
Birds  feeding  on.  il.35. 
Broods.  1.37;  11.8!). 
Classification.  11.45. 

Compared  with  Harris'  bark-Iouse.i.S6. 
Decrease.  11, 32. 39. 44;  vil.  4. 5. 
Eg(;8.11.89. 
Female,  1.40;  11.26. 
Flffure  of  antenna.  11.24. 
effg.  11.24. 
larya.  active.  11.24. 
larva,  fixed.  11.24. 
Insect  at  different  stages,  11.24. 
parasite  of  bark- louse.  11.34. 
scale    after   formation   of    second 

plate.  11.21. 
scale  fully  formed,  11,24. 
scales,  appearance  on  tree,  11.24. 
Insect  enemies.  1.35.36.44,45;  11,32.43.44; 

Iv, 21. 200, 202;  v,21. 
Larva.  1.37.42,62. 
Larval  scale,  1,39.40. 
Life  history.  1.37. 
Male.  1.40;  11.24.87. 
Medial  scale.  1.39,40. 
Migrations.  1.41;  11.25. 
On  healthy  trees.  1.53;  11.31. 
Proboscis  or  beak.  1.37.38;  11.28. 
Range,  1.36;  11.25.44. 
Remedies.  1.35.46.53;  11.7.40;  1U.159. 
Scale.  1.35.37;  11.30. 

Varieties  of  apple-tree  most  frequented 
by.  11.31. 
Ozeena,  V.46. 


PachnsBUS.  v,  137. 
Pachypappa.  yiii.35. 
Pachyscelus.  y.96. 

leevlgatus.  y,96. 

purpuretk.  v.  96. 
Pachyta.  v.  166. 
Pfederides.  v.  68. 70. 71. 
Piederus.  y,71,?i. 

littorarius.  y,72. 
Painted  Mamestra  or  Ceramica.  (See  Zebra 

Caterpillar.) 
Palaminus,  v,7l. 

testaceus.  v.  72. 
palatka,  Pamphlia.  x,  453. 
Pale    Whitish-yellow   Plant-louse,  Callip- 
terus  ulmlfolii.  vili,  195. 196. 
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pales.  Hyloblus.  vl.  38.43,188;  p.  iiU 
Palee  Weevil,  Pine  Bark-miner.  Bark-miner 
of  the  Pine-tree,  Hyiobiue  pales,  vi,  38.43. 
133:  p.  lii. 
palliatus,  Dermooerus.  v.  156. 
pallida.  Oassida.  y,  177. 

Pierls,  ix.  27. 
pallipennis,  Hydnooera.  xii.  104. 
pallipes.  AffonoderuB.  v,  49. 
Palmer  worm.  iz.  53.54. 
Palplcomes.  v,  52. 
paludana.  Tortrix.  vii.  118. 
Pamphila.  vii.  270. 

ahaton.  vii.  160. 

cemes.  vii.  160. 

delaware.  x.  96, 174. 

huron.  vii.  159. 

maculata.  x.  176. 

manataaqoa.  vii.  160. 

metacomet.  vii.  161. 

mystic,  x.  97. 

otho.  vii.  160. 

palatka.  x.  168. 

peckius.  vii.  160:  z.  178. 

phylsBUS.  X,  96. 176. 

saseacus.  vii.  159.280.282;  x,  97. 
pampinatrlx.  Oheerocampa.  x,  108. 
PanagaBUB.  v,  46. 

oruclfferuB.  v.  46. 

fasciatuB,  V.  46. 
Pandeletelas,  v,  137. 

hllarls.  vi.  38.43.132;  pp.  ili.iv. 
pandorus.  Philampelus.  vii.  165.  280.  283;  x, 

101.  175. 
panicea.  Sitodrepa.  vi,  122. 
panioeum,  Anobium.  v.  101;  vi.  122;  p.  i. 
panici.  Tychea.  viii,  23. 35. 43, 138. 169. 
panicola.  Bchizoneura.  viii,  138. 
Paniscus  geminatuB,  vii.  218. 
PanorpidsB.  vi.  71. 
Panscopus.  v.  136. 

erinaoeus.  v.  136. 
Paonias  excscatus.  vii.  167. 
papaveris.  Apbie.  viii.  88. 
Paphia  andrla.  vii.  156.279.280. 

fflycerium.  x.  89. 
Papilio.  iv.  2;  v.  2;  vii,  135,269. 

ajax.  vii.  185,279.281;  x.  74. 

asterias.  vii.  137,138.280.281;  x.  74.178. 

brasBicee,  iv.  3;  v.  3. 

cresphontep.  vii,  139,279.281.282:  x,75. 

phiienor,  vii.  136.277;  x.  73. 164. 

thoas.  vii.  139. 

troilus.  vii.  138.279.282;  x,  74. 

turnuB.  vii.  139,277,279.282;  x.  74. 178. 
var.  fflauca.  vii,  139. 
Papilionldaa.  vi.  72;  vii.  135.269;  x,78. 
ParacletUB.  viii.  36.41.42.4.3. 
Parallel  Longborn,  Twig  Borer.  Elapbidlon 

parallelum.  V.  152:  vi.  36.38.44.83, 150;  p.l. 
parallela.  Parorgyia,  x,  166. 
parallelum.  EiaphidloD.  v.  152;  vi.  36.  38.  44. 

83.150:  p.l. 
parallelus,  Dorcus.  v,  78. 


Parandra.  v,  151. 152. 

bronnea,  v.  152. 

polita.  V.  152. 
Parasitic  Beetles.  Trachelides.  iv,  33,  S4;  v, 

83,35,111.118. 
Paria.v.l66.l68. 
parilis,  Plufeia,  ix.  44. 
ParnidsB.  iv.  86;  v.  36.52. 
Parnus.  v.  52. 
Parorgyia  olintonis,  x,  165. 

parallela.  x.  165. 
Parsnip  Plant-louse,  Biphocoryne  pastina- 

C8B.Viii.84.  \  t 

worm  (See  Asterias  Butterfly). 
ParynotuB,  v.  137. 
Pasimacbus.  v.  42, 48;  vi,90. 

elODgatns.ii.64;  v.44;  vi, 89. 90. 162. 163;  x. 
41. 

tnargInatUB.v.48. 
pasipbeea,  PluBia,ix.44. 
Pas8alideB.v.77. 
PasBalus.  v.  78. 

cornutns,  v.  78. 
pastinacsB.  Aphis,  viii. 84. 

Bhopalosipbum.  viii, 84. 

Biphocoryne.  viii.  84. 
Pateliimanl.  V.45. 
PatrobuB.  v.  48.49;  xii.  118. 

longicornlB.  xii.  113. 
Pea  and  Bean  Weevils.  BruchidcB,  v.  3^15. 
128:  vi.  TO.  81, 83. 85. 86. 127. 

Weevil.  Bruchus  pisi.  v,  129:  vi.  127.  p. ill 

Peach  Borer;  Peach-root  Borer.  Peach- 
tree  Borer,   iSgeria  exltiosa.  1.  24.25.99: 
vi.  38. 34.38. 44. 75.  pp.  i.  iil ;  vii,  169.281:  x,  106. 
107.108. 
-tree  Aphis.  Myzu^^  perslcee.  viii.  76, 192. 
-twig  Borer.     See  Strawberry  Crown 
Miner.) 

Pear  Caterpillar.   (See  Callimorpha  Pear 
Caterpillar.) 
Flea -louse.   Jumping  Plant-louse  of 
the  Pear-tree.  Psylla  pyri,  iil.  184;  viJ. 
78;  viii.  18. 16. 
Slug.    (See  Cherry  Slug.) 
-tree  Borer.  Pear-tree  .£ger1a,  £geria 

pyri,  vi.  40,44.  p.  ill;  vU.  170;  x,  106, Iff?. 
Weevil.  AnthonomuB  pyri.  v,  141. 
Pearly  Wood-nymph.  Blue  Caterpillar  ot 
the  Vine,  Eudryas  unio.  vii,  176. 178.279.28P: 
X.  111.178. 

Pebble  Moth,  Cabbage-garden.  (See  Cab- 
bage-garden Pebble  Moth.) 

peokiuB,  Pamphila.  vii,  160;  x.  178. 

Peck's  Skipper,  Pamphila  peckius.  vii.  1^ 
X.  178. 

Pectinlcornes.  iv.  36;  v.  37.76;  vi,  87. 

pedalis,  Plusia,  ix,  44. 

Pedicuius,  v.  1,24. 

Pedilus.  V.  117. 

Pedipalpi,  ix.  69. 

Pelecyphorus,  v.  128. 

Felidnota.  v.  89. 
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Pelldnota  punctata,  t.  88,89;  vi,  106.  p.  ii. 
pellio.  Atta^enufl.  v. 60:  vi.  92.  p.  iy. 
pellionella.  Tlnec.  vIi.2S5.279. 
pellQcida.  Camnula.  ix.  88,95.118. 

Drfoeampa.  x.  121. 

(Edipoda.  Ix.  95. 
Peltla.  V,  175. 
Pempelia.  yii,  273. 

KrosanlariiB,  yji.251;  xi.  6,28. 

hammondi.  vii,  252,277. 
Pemphiffiden.  viii,  35. 
Pemptaiirios.  vii,  74;   vill.  35.37.38,39,41.42. 

122.145.201. 
Pemphi«iDi.  viii.  124. 125. 145. 
Pemphuni8.i.  21.56;  ▼11.74;  viii.  33,35.37.38, 
41.43.123.116.204. 

acerifoUi.Tiii.209. 

eaiTiecanlis.  viii.  160. 

carriBvenae.  viii,  162. 

formicarias.  viii.  160. 

formieetorum.  viii.  150. 

fraxlDl.  vUi.211. 

fraxioifolii.  viii.  146, 210. 

popularia,  viii,  151, 153. 209. 

popalicaulis.  iv.193:  vli.76;  vlli,43.S9,148, 
149. 

popoli-globall.  viii,  151, 153. 

popali-monilis,  vill,  206. 

popali-ramDlorum,  viii.  209. 

popoli-transversufl.  viii.  206, 209. 

popullvensB.  vlil.  151. 154. 

pseodobyrsa,  viii.  151. 

P7ri.  i, 7, 55:  viii,  126, 128. 133, 150, 152.     (See 
Woolljr  Aphis  of  the  Apple-tree.) 

rhois,  viii.  152. 

rabi.  viii,  147. 

ulfflicola.  viii.  142. 

nlmifusus.  viii.  153. 

vaffabundus,  Iv.  199;  viii,  146, 151. 

▼itifoliie.i«21;vlli,168. 
penitalis.  Botis.  z.l54. 
pennarlvanica.  CaanoDia,  v.  45. 

Eplcaota,  xii.104. 

PbOtlQIlB.  V.107. 

Photuri8.v,107. 
pennaylvanicus.  ChHulioffnathus.  v,  108. 

ChlsDius,  V.  45. 

Hurpalap.  v.47;  vi,90,140:x.41:  zii.112. 
P6nUmera,iv,32,33.85:  v, 32. 34. 33, 126;  vi.80. 

87. 
Peotatomidffi.  zi.27. 
Penlhe.v.l20. 

obliqaata.  v.  120. 

pimelia,  v.  120. 
renthlna.vU.273. 

nimbarana,  x.  153;  xi.  12. 

vitlvorana,  vii. 257. 280. 
pereicriQum.  Acridium.ix.l90.i:«. 
Perilitus  iodlRator.  xi.l4. 

UfflidiatiiH.  xi.l4. 
Perilliis  eircumclnctu'*.  vi,ie2. 
Perlodlral  Cicada.     (See  Seventeen-year 

Locust.) 
perisceUdactylus.  Pterophorus,  vU,  2G8,280. 
P«rlscelidi9,  LocuBta,  ix.93. 


Parity  mbi  a  vltisana.  viii.  158. 
permundas,  Pterostiohus,  xU,  110.1 
Perophora  melsheimeri,  x,  156. 
Perplexing  Dart,  Agrotis  trioosa,  vii.  206, 

206;  X.  132. 
perpulohra.  Hockeria.  x.39. 
persloie.  Aphis,  vlil,  42. 

Myzu8.vlU.76.i02. 
perspicua.  Datana,  iv.  190;  x.ll9. 
Pelrophora,  vii,  272. 

diversiUneata,  vii,  237, 280. 
Pezomachas  mlnimuB.  x.40. 
Pezotettix.ix.86. 

minutipennis.  ix.  90, 95. 119. 

soudderi.  ix,  91. 95. 121. 

unicolor,  ix.  92. 95, 118. 

viola,  ix,  90, 95. 120. 
PhaceUura,  vU.  272.277. 

nitidalis,  vii,  251.277,278.279,280.281.282. 
Phsdon.v,  166.168. 

viride.  v.  168. 
phffiton.  Melltaea,  x,  83.84. 
Phalaorldfe,  iv.  36;  v,  36.56.63. 
Phalaorus,  v,  63. 
Phalaena  ministra,  iv,  186. 
Phalasnidffi.  vi,  72;  vii,  236,269,2?2. 
PhalaniTium,  11. 64. 

8p.,  vi,  162. 
phalerata.  Arotia.  vii.  181,280;  x,  115, 171. 
PhansBue  oarnifex.  v.  81. 
Phasmidffi.  vi.  70;  ix.  73.80.82. 
Phengodes.  v.  106.107. 
PhlgaUa,  vii,  272. 

dnetaria,  vii,  241 ,  277. 

atrigataria.  vii,  241,282. 
Phllampelua,  vU,  270. 

achemoD.  vii.  165.280.283;  x.  101.182. 

pandorua.  vU.  165.280.283;  x.  101.175. 

8atelUtla.vU  165^ 
philenor,  Papilio.  vii,  136, 277;  x,  73, 164. 
Philenor  Swallow-tail,  Papilio  philenor,  vii. 

136.277;  x,  73. 164. 
Philhydrlda,  iv,  36;  v.  36,62. 
Philodice  Butterfly.  Collaa  phllodioe,  vii. 

147.278.281;  x.  78. 
philodice.  CoUa«.  vii.  147.278.281;  x.  78. 
Phllometra.  vii.  272. 

serraticorniB.  ril.  246.280. 
PhilonthiiP.  v,  69. 

aplcalis.  v.  68. 

8p..  U.  64;  vi.  162. 
Phloephagus.  v.  145. 
Phlopotrlbus.  ix.34:  v. 35. 
Phlox  Heliotbis.   Heliothis  phloxiphagus. 

vll.230 
pbloxlphaguB.  Heliothis.  vif.280. 
phoBDlcoptera.  (Edipoda.  lx.95. 
phoenicoptenim.  Acridlum,  Ix,  95. 
phoealcopterus.  Hippisous.  Ix,  85.  89.  95.  117. 

131. 
Phollsora.  vU.270. 

catuUus.vU.  162.281:  x.98. 
Phorodon.  vlil,  36. 40. 42, 69, 74, 79. 

humuli,  xlil,70.72. 

var.  mahaleb,  vlil.?2. 
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Phorodon  sorophulariffi.  Till, 72. 
PhotinuB.  V.  106. 

anffulata.  v.  107. 

PtfiiiiHylvKnica.  v,107. 

pyrallH.  v,  106. 107. 

scintillans,  v.  107. 
Photurid,  V.  107. 

pennsylvanica,  v,  107. 
Phoxopteris  nubeculana.  x.l5S. 
pbra«:mitIdlcola.  Heliopblla.  vil.224. 

Leucanla.  vii.224:  x.l86;  xi,57. 
Phr7ffaDea.i.G2. 
PhryKaDidffi,  vi,71. 
Phyciodfls  harrisi.  x,  162. 

DycteiB.  X.166. 

tharos.  vil.  151,277:  X.16S. 
Phycita.iii.106:  vil.  2r2. 

jufflnndis.  lii.  117.  119.  123;   Iv.  188;  v.lOO: 
vil.  250. 280. 283. 

nebulo.  i.84:  ii.l5:  iil.  104.  106. 117.123:  iv. 
188:  vl.11.18:  vil.  249.279;  xi.13,17.    (See 
Apple  Leaf  Crumpler.) 
phyoitffi.  Exorieta.  iii,  123. 

TachiDa.iii.123. 
phylaaus.  Pamphlla.  x.  96. 176. 
Phyllaphideii.ylll.35. 
Phyllaphis.  viii.35.S7.41.43.120. 

fa«1.viil.120. 
PhyllecthruB.  v.  172 
PhyliobrotUa.  v.  172. 
Phyllophasa,  v.  86. 87. 

fraterna.  vi,  99. 100, 101 ;  pp.  i.  il.  111. 

fasca,  v,85.87;  vl.89,97.101.102;  pp.i.ll.iil, 
iv;  vil. 83. 

hirticula.  v.  87. 

illcle,  V.  87. 

laaceolata,  v.  87. 

longitarBls.  v.  87. 

plloslcollls.  v,87;  vi.l00;  pp.i.ll.iil. 

tristia,  V.87. 

queroina.  v,85. 
Phylloxera,  i.22:  vil,  76;  vill,  33,  34.  85.  37.  88. 
41. 43. 89. 124. 133. 155. 157. 204. 205. 

caryaecauilB.  vlii,l60. 

caryffifallnx.  vill.  164. 

caryaefoUae,  vlil,  161. 164. 

caryffi-Klobosa.  vill.  168. 

caryBB-fiTlobuU,  vill,  164. 

caryaB-Brumraosa.  vill.  164. 

caryflB-ren.  vlil,  164. 

carysB-Bemen,  vlil.  163. 164. 

caryas-septa.  vill,  164. 

oaryffivonas,  vill.  162. 

oastaneaB.  vlll.164. 

oornica.  vlil.  164. 

depreRsa.  vlil,  164. 

forcata.  vlil.  164. 

rileyi,  viii.163. 

roboris.  vlil.  34. 

splnosa.  vlil.  164. 

vaatatrix.  vill.  31, 168. 

vltifollBB.  lv.198.199:  vill. 5. 81. 43, 168,163. 


Phylloxera.  Grape.  (See  Grape  Phylloxera.) 

Oak- leaf.    (See  Oak- leaf  Phylloxera.) 
Phylloxeriden.  vill. 35. 
Phymaphora.  v.  182. 
Phymatodes.  v.  154. 
PhyBocnemum.  v,154. 
Physofiraater  larvarum.  xil.  150. 
Physonota.  V.176. 

unipunctata.  v.  176. 
PhytobiideB.v.l43. 
PhytobiuB.  1.17;  v.  143, 
PbytocorlH  quadrivittatus,  il.  61. 
Phytoeola.  v.  158. 

Phytophaga,  iv.  19.31;  v,  19,31.127.128.160. 
PhytoptinaB.  ix.  65. 
PhytoptUB.  xil.  12:^. 

abnormis,  xli.  134. 

acerioola.  xii.  135. 

fraxinl.xii.186. 

oleivoruB.  xil.  124. 

pyrl.  xii.  125. 184. 140. 

quadrlpes.  xil;  128, 182. 133.135. 

queroi.  xli.  138. 

"Balicicola.  xil.  18S. 

8p.,  xii.  184. 186. 137. 

thajse.  xli.138.139. 

ulmi.xil.137. 
piceuB.  CeruchUB.  v,  78. 

HydrophlluB.  v.  53. 

Melanactes.  v.  99, 100. 

Pickle  worm.  Phaoellura  nitldalls.  vli,  251, 

277.278.279.280.281.282. 
piota.  ('armonia,  vi.  174. 

Ceramica.  vl.  60.  p.  iii;  vU.  226.290.381. 

282;  ix.51;  x,  185. 
Cocoinella.  vi.  174. 

Mamestra.  vi.60.  pp.  i.il.iv;  vll.226.2S0, 
281.282;  ix.  62;  xii.  103. 
pictipe8.y£fferia.  x.  106.109. 

Pieridae.  x.  76. 

Pieris.  vil.  146.269:  ix.26. 
autodlce.  ix.  27.28. 
beckerl,  ix.  27.28. 
brassicae.  ix.  14.19.35. 
callidice.  ix.  28. 
calyoe.  ix.27.29. 
casta,  ix.  27. 

var.  oniciferarum,  ix,  27. 
caatoria,  ix.  27. 

var.  reaedae.  ix.  27. 
chloridice.ix.  27.28. 

var.  beckerl,  ix.  27. 
daplidice,  ix.28. 
frlfflda.  ix,  27. 
Itlauconome.  ix.  28. 
iberidlB.  ix,  27. 

leucodice,  Ix,  27.28.  < 

marginalis.  ix.  27. 
mepapia,  ix.  27. 
monuBte,  ix.  27,29.32.84. 

var.  albuBta.ix.  27.29. 
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Pieris  monuBte.  var.  oleomes.  ix.  27, 29. 
hippomoDuste,  ix.  29. 
orseis.  Ix.  27,29. 
phiieta.ix.  27,29.33. 
suasa.  ix.  27,29. 
Dapi,ix.  27,28.35.36. 
▼ar.  a..  ix.36,S7. 
b.,  Ix.  36. 
0..  ix,  96. 
castorla.  ix,  27. 
d.,  ix.  96. 
B..  IX.  96. 
frigida,  ix.  27. 
balda.  ix.  27. 
iberidis.  ix.  27. 
napse.  ix.  36. 
oastartii,  ix.  27.28.29. 
nellica,  ix,  28. 

occidentalis,  ix.  27.28.29.84. 
oleracea.  yii.  143. 278. 280. 281. 282 ;  ix,  9. 26. 
27.28.29.90.31.82.84.35:  x.77. 
▼ar.  borealls.  ix,  29.30. 
casta,  ix.  27.29.90. 
castoria.  ix.  28.29.90. 
cmciferanim.  ix.  27.29. 
frlffida.ix.  28.29.90. 
balda.  ix,  29.90. 
iberidis,  ix.  28.29. 
pallida,  ix.  28.29. 
resedae.ix.  28,29. 
▼Irffinieusi?.  ix.  ^.31.34.35. 
pallida,  ix.  27. 

protodice,  vii.  141,278.280;  ix. 7. 10. 11. 25. 27. 
28.29.83.84.37;  x.  76. 178. 
▼ar.  beckeri.  ix.  29.33.34. 
▼ernalis.  ix.  27.28.29,39. 
rap®.  vii«  144.278.280;  ix. 2. 8. 25. 27. 29. 91. 84, 
35.37.39;  x.  77.179;  xi.  7.32.63.82;  xii.  92. 
(See  European  Cabbage  worm.) 
var.  noyanfirlisB.  ix.  27,29.32. 
7reka.ix.27.29.:u. 
sisymbrii.  ix.  27.28.29. 
tao.  ix.  27. 
▼enosa,  ix,  27.28.29.82. 

▼ar.  marginalis.  ix.  28.29.32. 
veroalis.  ix.27. 
vincinienslB,  ix,  27. 
Treka.  ix,  27. 
I'igeoD  Tremex.    (See  Elm- tree  Borer.) 
Pill-rollers.    (See  Tamble-bug6.) 
pUofta,Apbi8.  viii,2n. 
Hypolampls.  ▼.  172. 
pilosicollls.  Lacfanosterna,  y.  87. 

Pbyllophaga.  ▼.  87;  vi.  100,  pp.  i.ii.iii. 
pilQla.BrrrhU8.  ▼.62. 
pimelia,  Penthe.  ▼.  120. 
Pimpla,  ix.  20. 
atrata.  Ti,  42. 
eoDQiiiritor.  vii.  119. 
inquisitor,  vii.  120;  xi.  13. 
Innator.  ▼!.  42. 
PlDching  Beetle,  Pincbing  Bng.  Lucanus 

<iama.  ▼.  n.78;  ▼!,  96.  pp.  i.ii.iii. 
Pine  Bark-miner.    (See  Pales  Weevil.) 


Pine-inhabiting  Apbis.  Aphis   pinicolens. 
▼iii.  102. 
-leaf  Scale-insect.    White,  pine  Leaf- 
loase.  Coccus  of  the  pine.  Mytilaspis 
pinifolii.  Aspidiotus  pinifolisQ.  i.  39;  ii. 
7.28.90.83;  iii.  161:  iy.  199. 
-tree  Blight.  Schizoneura  strobi.  yiii.  140. 
Borer.  Chalcophora  yirginiensis.  y. 
95;  vi.  112.  p.  iii. 
pineum.  Sphinx,  x.  106. 
pinguinalis.  Aglossa,  yii.248.280. 
pini,  Lachnus.  vili.  117. 

Tomicus.  V.  147. 
pinicola,  Schizoneura.  yiii,  137. 
pinicolens.  Aphis,  vili.  102. 
pinifolia).  Aspidiotus.  i.  39. 

Chermes.  viii,  43. 156. 
pinifolii.  MyUlaspis,  ii.  30.83;  iii.  161;  iy.  199. 
Pionea,  Cabbage.   (See  Cabbage  Pionea.) 
Pionea  forflcalis.  ix.  40.         * 
rimosalis.  ix.  2. 87 ;  xi.  8. 36. 
stramentalis.  xi.  8.96. 
Piophila  easel,  i.  32. 
Pipiza  radicum.  yiii.  131. 
pisi.  Aphis,  yiii,  64. 

Bruchus.  y,  129;  yi.  127.  p.  iii. 
Myiabrus,  yi.  127. 
Siphonophora,  yiii.  64. 
PIsnodes.  y,  139. 

nemorensis.  yi,  134. 
strobi.y.l39:  yi,38.43.133:  pp.  iii.iv. 
placidus.  Lucanus.  y.  78. 
plagiator.  Ephedrus.  yiii,  54. 
Plagiodera.  y.  166.168. 
intemipta.  y,168. 
scripta.  y,  168. 
planatus.  Brontes,  y.  65. 
Plant  Beetles.  Ghrysomelidffi.  iy.  81.34;  y.29. 
31.34.127.128.161, 177. 178;  yi.  70.  81.  83.  85.  86. 
157. 

Tetramerous.      (See    Tetramerous 
Plant-beetles.) 
-bug.Dottod-legged.  (See  Dotted-Iegged 
Plant- bug.) 
Four-striped.      (See    Four-striped 

Plant-bug.) 
Large  Gray.  (See  Large  Gray  Plant- 
bug.) 
Turni^hnd  or  Lined.  (See  Tarnished 
Plant- bug.) 
Plant  Lice.  Leaf  Lice.  Aphides.  Aphidss. 
Apbidida\  Aphidiuae.  i.  59.  60.  78;  yii.6.71; 
yiii.  5;  xii.  5. 7. 
Ants  making  use  of,  i.60. 
Characters,  iy.  197. 196;  yii.72.73.74:  yiii. 

8.9.26.44. 
Classification.  iv,197.199;  yi.72:  yii.72.74; 
yiii.  9. 33. 
explanation  of.  yiii. 6. 
Climatic  influences,  yiii.  182. 183;  xi.58. 
Description  of  species,  viii.  44. 187. 
DiMiiDguished  from  other  insects,  yiii, 

19. 
External  anatomy,  yiii. 20. 
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Plant  Lloe.  Flflrures  of  winfirs.  vll.78.74:  vlll, 
25.44. 
Food  plants.  1.23.69;  lv,197,198;  vll.72.278: 

viii.5.8.44.181:xn.84. 
Oall-maklng.  iv.194.198. 
Habits  und  mode  of  life.  Iv,  197,  198.  199; 

vll.  72. 73. 74 ;  vlil,  6. 6. 7. 19. 27. 44. 45. 46, 183. 
Hibernation.  I  v.  196;  vll.  76;  vlll,  46, 183. 
Imago,  vlll.  20. 
Injuries,  vlll.6.181.183.184. 
Insect  enemies,  1. 44 ;  v.  183 ;  vl.  86;  vlll.  172; 

xll.  40, 42.  IW.  111.  1 13. 114. 116. 117. 
LarvflQ.  vlll,  19. 

distinguished  from  larvae  of  mites, 
1.42. 
Life  history,  vlil.  27. 
Nomenclature,  vlil,  6, 19. 
Pupa,  vlll,  20. 
Remedies.  \^  47;  iv,  198;  vl,  10,11,12.13; 

vlll.  179. 182, 183. 184; 
Beproduction,  iv,  195;  vi.76;  vll,  74;  vlil. 

20,29.44;  xi.68. 
Structure,  vll.  72.73.74;  vill.  6.7.8,20.44. 
Synopsis  of  genera,  vlil,  212. 
Synopsis  of  sub-divisions  and  genera  of 

Aphidinffi,  vlil,  39. 
Synopt.oal  tables  of  sub-families,  vlil,  39. 
Plant  Lice.  Gall.  (See  Qall  Lice.) 

Jumping.  (See  Jumping  Plant-lice.) 
Twig.    (See  Twig  Lice.) 
Plant-louse.    (See  Plant  Lice.) 

Apple- root.    (See  Woolly  Aphis  of  the 

Apple-tree.) 
Apple-tree  or  Apple.    (See  Apple-tree 

Plant-louse.) 
Balm  of  Qllead.    (See  Balm  of  Gilead 

Plant-Iou»e.) 
Beetles.    (See  Lady-bugs.) 
Cabbage.    (See  Cabbage  Plant-louse.) 
Carrot    (See  Carrot  Plant-louse.) 
Cherry,    (See  Cherry-leaf  Plant-louse.) 
Chestnut    Gay.     (See    Chestnut   Gay 

Louse.) 
Corn.    (See  Corn  Plant-louse.) 
Currant.    (See  Currant  Piant-louse.) 
Grain.    (See  Grain  Plant-louse.) 
Grape.    (See  Grape  Louse.) 
Handsome.     (See    Handsome     Plant- 
louse.) 
Hickory.    rSee  Hickory  Plant-louse.) 
Jumping.    (See  Jumping  Plant-louse.) 
Melon.    (See  Melon  Plant-louse.) 
of  the  Willow.  Lachnus  salicicola,  vill, 
43.105.115.119. 

Pale  WhltUh- yellow.  (See  Pale  Whitish- 
yellow  Plant-louse.) 

Parsnip.    (See  Parsnip  Plant-louse.) 

WheaL    (See  Grain  Plant-louse.) 
Plant  Mites.  Gall  or  Bud  Mitea.  Phytoptina?. 
Phytoptus.  i.  42.44;  iv.  198:  ix,65:  xil,  8,123, 
Platycerurn  furciUa.  x,  168. 
Platycerus.  v.  77,78. 

Quercus.  v.  78;  vl.  96,  p.  lii. 
Platydema,  v.  125. 


Platydema  amerlcanum,  v,  125. 
ellipticum.  v,  126. 
excavatum.  v.  126. 
flavipes,  V,  126. 
Piatygaster.  x.  ZM. 
error,  x,  212. 
herricki,  x.  213. 
lecanii,  vll,  129. 
tipulte,  X.  212. 
Platynus,  v,  48.49;  xll.  109. 
deeorus,  xll.  109. 
llmbatus.  xil.  1 09. 
Platyomus,  v,  137. 
Platypus,  V.  146. 

compositus,  V.  146. 
Platysamia.  vll.  271, 
plicata,  Chlamys,  v.  169. 

Tffinia.  lx.70. 
plicatula.  Mlcrorhopala,  v.  176. 
plorabunda.  Chrysopa.  vlli,  178.  xll,  42. 
Plum  Aphis.  Plum-leaf  or  Plum-tree  Aphis 
Aphis  prunl,  vill,  72.87;  xil.  6. 
Caterpillar.    Green     Chestnut-backed. 
(See  Green    Chestnut-backed  Plnm 
Caterpillar.) 
Plum  Curcullo.  Little  Turk,  Conotraebelcs 
nenuphar.  1. 64.78.79;  Iv.  181;  vl.  W7;  t1L4. 
As  example  of  genus,  v.  142. 
Beetle,  vi.  137. 

Birds  feeding  on.  i.  70;  yU  141. 
Broods.  1.  67;  vi.  138. 
Classification,  vl.  88. 
Crescent  cut  made  in  fruit.  1. 66, 0. 
Distinguished  from  grape  curcullo.  1. 1&; 
vi,143. 
plum  gouger,  1, 72.75. 
Figure  of  beetle,  v.  142;  vl,  137. 
larva,  v,  142;  vi.  137. 
plum  showing  crescent  slit,v,  142;  vi. 

137. 
pupa.  V,  142;  vl.  137. 
Food  plants.  1,  64.65.70;  vi.  138.  pp.  l.li.iii. 
Habits  and  mode  of  life.  1, 64. 
Hibernation,  1,  67.69;  vl.  138. 
Infesting  black-knot,  1.  68.78.79. 
Insect  enemies.  1.  78;  vl.  90. 139. 
Larva,  1.  70;  vl,  138. 

as  example  of  family,  vl.  85. 
Life  history,  vi,  137. 
Occurrence,  first,  1. 64. 
In  1871.  vll.  4. 

with  plum  moth,  1, 78.79.80. 
Oviposltlon.  i,  66;  v.  132;  vl.  74.137. 
Phytophaglc  species,  i.  64,65. 
Bomedies.  1.  71;  vi,  140. 
Plum  Gouger.  Anthonomus  prunldds.  i.  la. 
66. 70, 72. 78;  11,94;  iv,  181;  v,  141;  vl.13S.lA 
p.  111. 
Moth,  Semasia  prunlvora,  i.  70,78. 
Plume.Grape-vine.  (See  Grape-vine  Plume.' 
Moths.  Pterophorldaj.  vl.72;  vll.a67.a0. 
273. 
plumosa.  Lampyris.  v.  107. 
Plusia.  vll.  2?2:  ix.  42;  xl,  43. 
accentifera,  ix,  43. 


IMBBOT  INDEX. 


49 


Plosia  sre«,  iz,  49, 44. 45. 
erolde.s  ix,44.45. 
altlcola.  ix.  44. 
ampla,  Ix.  44. 
anarffTra,  iz,  50. 
anffQlmn,  ix.  60. 
argentifera,  ix.  50. 
aariclialoea.  ix,  42.50. 
aorifenkix.  42.50. 
balluca.  vii.  228.280;  ix. 44. 45.50. 
bUoba.  tU.  229:  ix.  4S.  44. 46. 47. 
bimacolata,  ix.  44.50. 
bractea.ix.  42,44.50. 
brasaicae.  vii.  229.278;  ix.  14.19.35.40.43, 

44.47.50;  x.  140;  xi.  38. 
chalcitea,  ix.  42. 
ehiTBitea,  ix.  50. 
contezta,  ix,  43,44.46. 
dlasema.  ix.  44. 
dlTergena.  ix.  44. 
draas.  ix.  43.44.47.50. 
spigsa.  ix.  44. 
leiatliameUi.  ix.  50. 

fe8tQCIB.ix,  46,50. 

formoea,ix.44. 

fratella.Ix.44. 

gamma,  ix.  41. 42. 43. 44, 50. 

hochenwarthi.  ix.  44. 

igaea.  ix.  44. 

lilostrata.  ix.  44. 

ioteiTogationis.  ix.  50, 

iota,  ix.  43. 50. 

labrosa.  ix,  44. 

laUclavia.  ix.  44. 

limbirena.  ix.  50. 

mappa,  ix.  44. 

metallioa.  ix.  44.50. 

modeata.  ix.  60. 

moQodon.  ix,  44. 

mortnorum.  ix.  44. 

M.ix.  40.43.44. 

ou.  ix,  60. 

8*8cripta,  ix,  44. 

oa.ix,  43,44.47,48. 

oxjrgramma.  ix.  43.44.49. 

parilia.  ix.  44. 

Paaipheia.  ix.  44. 

pedalis,  ix,  44. 

PrecaUonia,  vii.  229,282;  U.43,44,47,49;x. 

148;  xi.  39. 40. 41, 42. 
pseudogamma,  ix.  44. 
purpurigera.  ix.  44. 
putaami.  ix.  44. 46. 49. 
bACkeni,  ix.  44. 
figaata.  ix,  50. 

simplex,  ix.  43.44.48.50;  xi.  8.38,58. 
striatella,ix,44. 
testacea,  ix.  42. 
th7atiroide8.ix.44. 
Q-aareDm.ix.44, 
u-brevi8,ix.  44,50. 
vemiea.  ix,  43, 44. 47. 48. 50. 
verUculata.  ix.  50. 


Pluaia  viridiaignata.  ix.  44. 
Plusla,  Cabbage.   (See  Cabbage  Pluaia.) 
Hop.    (See  Hop  Pluaia.) 
Thiatle.    (Bee  Thiatle  Pluaia.) 
Plutella.  vii,  273. 

cruolferarum.  vii.  265.266.278,280,282;  ix, 

52. 
limbipennella.  ix.  68. 
xrloatella.  vii.  266. 
poiB.  Rhizobiua.  viil.  166. 
Podisua  Bpinoaua.  vii.  119.218. 
Podura.  v,  65. 
pceaa.  Theola.  x.  93. 
P(Bcilua.  V,  48,49. 
polistilorme,  Troohilium.  1. 26. 
polistiformis.  iSgeria,  i,  24;  vii.  171.280;  x, 

106.106. 
polits.  Parandra.  v.  152. 
polycephalua  oerebralia.  Hydatid,  ix.  69. 
Poljrdesmua  oomplanatua.  xi.  45. 
Polydrosus,  v,  137. 
polygonapbis,  Aphidlus,  viii,  175. 

Praon.  vili.  175. 
polygoni.  Qaatrophyaa.  v,  167;  vi.  171,  p.  li. 

Siphonophora.  viii.  62. 
Polygramma  lO-llneata.  vi.  160. 
polymorpha.  Tettil^dea.  ix.  96. 

Tettlx.  ix,  96. 
polyphemua,  Attacua.  iv.  23;  v,  28;  x,  124;  xi, 
64. 
Telea,  v,  23;  vii.  191;  x.  124.176. 
Polyphemua  Moth.  Telea  (Attacua)  polyphe- 
mua. iv.23;  V.23;  vii.  191;  x.  124.176;  xi,54. 
Polyphylla,v,  85.86. 
ocoidentalis.  v.  86. 
variolosa,  v.  86. 
pometaria,  Anlaopteryx,  vii.  238.277.279,281; 

X,  148.    (See  Spring  Canker-worm.) 
pomicorticiB.    Mytilaspia.    vii,    122.     (See 

Oyster-ahell  Bark-louse.) 
pomonella,  Carpooapsa.  i.  19.27.30.31,32.67. 
81;  iv,  167;  v,64;  vii,  260,277;  x,  161;  xi.  19. 
31.    (See  Codling  Moth.) 
Trypeta.  i.  29. 
pomorum.  Anthonomus,  v.  141. 

Mytilaspia,  ii.  46. 
Pompilidee.  vi,  71. 

Poplar  -  bullet     Oall  -  louse.      Pemphigus 
populi-globuli,  viii.  151.153. 
Gall- louse.  Pemphigus  popularia.  viii, 

151,153.209. 
-leaf  Aphis,  Aphis  populifollie,  viii,  102. 
151. 
Qall-louse,  Pemphigus  populicaulis, 
iv,  198;  vii. 76;  viii.  43. 89, 148. 149. 
-louse  Aphidiua,  Trioxys  populaphis. 

viii,  176. 
-vein  Gall-louse,  Pemphigus  populive- 
nee.  viii.  151, 154. 
populaphis,  Trioxys,  viii,  176. 
popularia.  Pemphigus,  viii,  151, 153, 209. 
popull,  Acronycta.  vii,  201. 279. 
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populi.  Aphis,  vlii.  105. 

Chaitophoras.  vili,119. 

Lachnus.  vlii,ll9. 
popalloaulis,  Pemphlarus.  Iv,  193;  vii.76;  viii, 

43  89  148  149. 
popuUoola.  Ohaitophorus,  Till.  42, 102. 108. 119. 

201. 
popullfolisB.  Aphis.  vlil,102.161. 
populi-fflobuli.  Pemphigus.  viil,161.153. 
populi-moDilis.  Pemphigus,  viil. 205. 
populi-ramulorum.  Pemphigus,  vili.209. 
populi- transversus.  Pemphigus,  viil,  208. 209. 
populiyeneB.  Pemphigus,  vlii.  151, 164. 
porcata,  Miororhopala.  v.  175. 
porcatus.  Trox.  v.  83. 
Porlzon  oonotraoheli.  vi,  139. 
Porphyraspis,  v.  176. 
porrectella,  Cerostoma,  ix.54. 
portlandia,  Debis.  x.92. 
Potato- beetie,  Colorado.     (See  Colorado 
Potato-beetle.) 

Striped    or    Old-fashioned.       (See 

Striped  Potato -beetle.) 
Three-lined.   (See  Three-lined  Po- 
tato-beetle.) 
-bug,  Colorado.   (See  Colorado  Potato- 
beetle.) 
'Stalk  Weevil.  Baridius  trinotatus,  vi, 
143.  p.  iii. 
Potherb  Butterfly.    (See  Turnip  Butterfly.) 
Praon  avenaphis,  viiLnG. 
polygonaphis.  viii.  175. 
vibumaphis.  viil.  175. 
Prasoouris.  v.  166, 168. 
preoationis.  Plusia.  vii.  229. 282:  ix.  43. 44, 47. 49; 

X.148:xi.39.40,41.42. 
Predaoeous  Beetles,  xii.  105. 

Soft- winged.    (See  Soft- winged  Pjreda- 
oeous  Beetles.) 
Predaceous  Ground- beetles.  Ground  Bee- 
tles. Carabidae.  v.  39.  ill.  121;  vi.l2;  xii,  7. 107. 
Characters.  iv,14.34;  v,  14. 34. 39. 40. 92, 119. 

121:  vi.  18;  xii,  107. 
Classification,  lv,24.36:  v.24.36,38:  vl.80, 

81.87.  4 

Color,  v.  39. 

Description,  v. 38;  vi.88. 
Descriptions  of  species  most  useful  in 

preying  on  injurious  Insects.  vi,80. 
Food.v,39;vi,18:  ix.l36;  xii,  106. 107. 119. 
Genera,  V, 40;  xii,  108. 
Habits.  V,  39;  vi,  70, 87. 88;  Xii.  106. 107, 119. 
Larvffi.  V.40;  vi,88. 
Numbers.  V,  39;  vi,88. 
Preying  on  canker  worm.  vi.  18;  xii.  119. 

locusts,  ix.  136. 
Sub-families,  v.  40. 

Superiority  over  the  parasitic  Hymen- 
optera.  xii.  120. 
Predaceous  Water- beetles,  Hydradephaga, 
iv.SS;  V, 36, 60, 92;  vi.70,81. 
Water-bugs.  Nepides  and  Notonectidce. 
vi.72;vUi.l2. 
rionides.  v.  148. 150. 161. 152. 163. 157;  vi, 36. 


Prioninse,  vi.  83. 84, 147. 1491 
Prionomerldes,  v,  134. 
Prionus,  v,  148, 151. 152;  vi.  37. 

brevloomis,  V,  152.  ■ 

Imbricornis,  v,162;  vi.S8,4S.148.p.ii. 

laUcolUs.  v,151;  vi,  36. 88. 43. 147,  pp.  i,li.iii 

Prionus.  Broad- necked.  (See  Broad-necked 
Prionus.) 
Short  -  horned.      (See    Short  -  horned 

Prionus.) 
Tile-  horned.  (See  Tile-homed  Prionus.) 

Pristiphora  grossulariie.  x,  64. 65. 69. 

identidem.  x.  64, 65. 69. 

ruflpes,  x.65.70. 
Proclphiliden,  viii.35. 
Prociphilu8,viii.35. 

bumeliee.  vlii,  147. 
Procris  amerlcanus.  vii.  179. 
Proototrupidee,  vi,7i. 
Prodenia,  vii,  272. 

autumnalis.  vii.  98, 219. 
var.  fulvosa.  vii,  219. 
obscura.vii.219. 

commelinsB.  vii. 219;  x.138. 

daggyi.vli.97.219. 

frugiperda.  vii.  219. 

lineatella.x.lS9. 
progne.  Qrapta,  ii.59;  x.85. 

Vanessa,  ii.59. 
Promaohus  apivorus.  ii.64;  vl.162.16S. 
Promeoopides.  v.  134. 
promethea.  Attacas.  x,125. 

Caliosamia,  vii.  193. 277. 279, 281. 
Prometheus  Moth.  Prometheus  Silkworm. 
Callosomia  (Attacus)  promethea,  vii,'J93. 
277.279.281;  x,  125. 176. 
propinQuans.  Stenobothrus.  ix.93.t 
Proscopinae.  ix.80. 
protectum,  Anthobium.  v.75. 
proteus.  Eudamus,  x,  184. 
protodice.  Pieris.  vii.  141.278,280;   ix,7,10.S. 
27.28.29.33.34.37;  x,7(;.178. 

var.  beckeri.  Pieris,  ix.  29. 33.34. 
vernalis.  Pieris.  ix.  27.28. 29, 3S. 
pruinella.  Anarsia,  xii. 77. 
pruinosa.  Ormenis.  xil.lOi. 
pruni.  Aphis,  vlii.  42. 72. 82. 87. 

Hyalopterus.  vlii.  82. 
prunicida,  Anthonomus.  1.15. 66. 72;  \iM\  v. 

141;  vi.lS6.143.p.  iii. 
prunlfoliee.  Aphis,  viii.87. 
prunivora.  Acronycta.  ii.53. 

Semasia,  1,70,78. 
Pselaphidae,  Iv.33,36;  v. 33. 36. 64. 67. 76, 112. 

P&elaphu8.v.76. 

Psenocerus,  v,  158. 

pseudargiolus.  Lycaena.  vii,  158;  x.95. 

Thecla.  X.94. 
pseudargyria.  Leucania.  x.  139. 
pseudobyrsa,  ByrsocrTPta,  viii.  161. 

Pemphigus,  viii,  151. 
pseudogamma.  Plusia,  ix,44. 
Pseudoglossa  lubrloalis.  x.  138. 182. 
pseudographa.  Chrysopa.  viii.  178. 
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Pseadomus.  v.  143. 
Pseudo-nearoptera.  1.62. 
ps^ndo-nietanus,  Tomonotus.  iz,94. 
pseudoflpret'^lla.  (Ecophora.  i.79. 
Pseodothyatira  crmatophoroldes.  x.  129. 
Psooids.  vi,71. 
Psoroptee  equi.  ix.64. 
Psfchomorpha.  yil.271. 

epimenis.  vii.  177. 178.280;  x.  HI.  172. 
PsyUs.  ▼ill.  15. 16.  88.  47,  218.    (See  Jampins 
Plant-lioe.) 

donulata,  vlli.  18. 

carpini.  vlli.18. 

flcutt.  Tiii.  16. 

pyii.  111.131:  Til.  73;  ylii.  13,16. 

qnadrillneata.  vlli.  18. 

qaadrlBlgnata,  ylli,18. 

rubi.  vUl.17. 

6p.,  ▼111.18. 

tripunctata.  ¥111.18. 

ortlciecolens.  Till.  18. 
Psylla,  Annnlated.  (Bee  Annulated  Psylla.) 

Four-lined.    (See  Four-lined  Psylla.) 

Hornbeam.    (See  Hornbeam  Psylla.) 

Three  -  dotted.      (See    Three  -  dotted 
Psylla.) 
PgylUds,  vl.  72;  ▼11.72.73;  yUl.  10, 11. 12. 19. 26. 
33,211.   (See  Jumping  Plant- Uce.) 
PsylUodes,  ▼,172.173. 

panetalata.v,178:  ▼1.168. 
PsyUobora,  ▼.184.186. 

20-maculata.  v,185. 
Pterocallls.  ▼111.  36. 42. 106. 110. 112. 
Pteroehioms.  ▼111.87.42. 
PterocoUdes,  v.lSB. 
Pt«romalu8,lx.21;  xll.151. 

calandrsB,  xll.151. 

ipelecble,  xil.  161. 

imbutus,  lx.l9. 

pnparum,  ^11.146;  Ix,  2.17.18.19.24;  zl.  35. 
Pterophora  dWersillneata,  ▼11.237,280. 
Pterophorida^  ▼1,72:  vll. 267. 269. 273. 
Pteropborus.  vll.  273. 

perlscelldactylas.  ▼11.268.280. 
Pterostlchns,  ▼,48,49;  xil.  110. 115. 

locnblandns.  xil,  110. 

permundus.  xll,110. 

sayl.  xU.  110. 
Ptlllnu8.y,102. 
Ptlnidie.  ▼.  37.  92, 98, 101 ;  W,  70. 80. 82. 85, 86. 87. 

ItiO. 
Ptina8,v.l02. 

bninneus.  v.  101, 102;  ▼I,  122.  pp.  1. 11. 

frontalis,  vi,  122. 

fnr.v,H»2;  ▼1.121,122. 

bmneralls.  ▼,102. 
Ptychodes,^.l59. 
pubescens.  Affrlotes.  ^11.29. 

Haltica,  ▼1.167. 
PQicheUa.  Acm»odera,  ^.96. 
Pnlchra,  Chrysomela.  ▼,  167. 

Zygogramma.  ▼.Id?. 
PuUcidffi,  ▼1,73;  lx.61. 
Palex.lv.i;  v.l. 


punctata.  Colllpterus,  ▼111,196.198. 

Hyperaspls,  1. 61.  ^ 

Pelldnota,  ▼,88.89;  ▼l.lOO.p.  11. 

Syncbroa.  ▼.  120. 
punctatella.  Aphis,  vlli.  171. 
punctatellus,  Calllpterus,  ▼HI.  171. 
punctatus.  Mycetophairus,  ▼.Ol. 
punotlpennella.  Anortbosia,  1.79. 
punotlpennls.  Opsomala.  lx.92. 

Pyrgomorpha.  Ix.  92. 
punotlpes.  Euschlstus.  xl.27. 
punotiyentrls,  Cleonus.  xil. 55. 
punctulata,  Haltica.  ▼1.168.  p.  11. 

PsylUodes.  ▼.173;  ▼1.168. 

Uloma.  ▼.  124. 
Punctulated  Flea-beetle.  PsylUodes  (Hal- 
tica) punctulata,  ▼.173:  ▼1.168,  p.  11. 
puparum.  Calllmome.  Ix.l8. 

Pteromalus.  vll.  146;  Ix.  2.  17,  18,  19.  24; 
xl,35. 
purgatus,  Ophlon,  x,41. 
Purple  Cabbage-worm.    (See  Cabbage  Pio- 

nea.) 
purpurata,  Coptocycla,  ▼,  177. 
purpurea,  Metonlus.  ^,96. 

Pachyscelus,  ▼,96. 
purpurlgera.  Plusla,  lx.44. 
puslUa.  (Enels.  ▼,185. 
pusiUum.  Cryptoblum.  ^,71. 
pustulatup.  Trox,  ▼,82. 
putnam  i .  Plusla.  Ix,  44. 46. 49. 
Putri^ora  aquatlca,  lv,36:  ▼.36.52. 

bre^lpennata.  W,36:  ▼.36.66. 

terrestrla,  W.36;  ▼,36,54. 
Pygcera  mlnlstra,  ly,186. 
Pyralldae.  vl,72;  ▼11,245.269.272. 
Pyralls.  ▼11.272. 

farlnalls.  ▼11.247.278.282. 
pyralls.  Photlnus,  ▼.  106. 107. 
Pyramelfl.  vll. 270. 

atalanta.  ▼11.153.281;  x,86. 

cardul.  vU.  154.278.282:  x. 87, 153. 

huntera,  vll.  153,278.280.281.282.;  x.86,l53. 
pyramldoldes.  Ampblpyra.  11. 5G;  ▼11,225. 

Pyrophlla.  yll.  225,  279.  280.281.282;  x.180. 
Pyrgomorpha  brevlcornls,  lx.92. 

punctlpennls,  lx,92. 
Pyrgus.  vll. 270. 

tessellata,  vli.161. 
pyrl.  .Egerla.  ▼I.  40.  44.  p.  Ill;  vll,  170;  x,  106„ 
107. 

Anthonomus.  v.Ul. 

Aphis.  ▼111.  101. 

Chermes,  111.134. 

Eriosoma.  Iv.  198;    ylll.  128.  136.     (See 
'  Woolly  Aphis  of  the  Apple-tree.) 

Lecanlum.  ▼11.120. 

Pemphigus.  1.7.  55;  ylll.  126.  128.  133,  150. 
152.  (See  Woolly  Aphis  of  the  Apple- 
tree.) 

Phytoptus.  xil,  125. 134. 140. 

Psylla.  111.184;  ^11.73;  ▼111,13.16. 

Typhlodromus.  xll,140. 
Pyrochroa,  ^,116. 117. 
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Pyroohroa  flabellata,  ▼,  117. 
Pyroohroidffi,iv,S4:  y»86.112JlS.116. 
Pyrophila.  yll.272. 

pyramidoides.   vii.  225.  279,  280.  281.  282: 
X.180. 
Pyrrharotia  Isabella,  vii.  182.278.279.280.281. 

x.l(»;  zi.GO. 
Pyrrhla  exprimens.  vii.233,282. 
Pythldae,  v,U8,119. 
Pytho.  V.119. 


quadrata.  Odontota,  v.  175. 
auadricornis,  Geratomia.  vii.167. 
Quadrigemlnata.  Eburia.  v,154;  vi.  86.  38,  43, 

149,  p.  11. 
quadriffibbus,  Anthonomus.  1.77;  ▼.  132.  140. 

141;  vl.  83. 85. 135.  pp.  1.11.  lit. 
Quadrl-lmpressa.  Ohrysobotbrlfl,  vl.lll. 
quadrillneata.  Psylla,  vlll.  18. 
qaadrimaculata.  Dacne.  v.  181. 
qaadrlmaculatus,  Serropalpus.  v.  120. 
quadripes,  Phytoptus.  xil,  128. 132. 133, 135. 
qaadripunotatuB.  Isohyrus.  v.  181. 
quadrisiffnata.  Psylla.  ylll.  18. 
quadrisiffnatus.  Ips.  vl.91.  pp.  l.lii. 
quadrlsplDOSUs.  Bcolytus.  v.  146. 147. 148;  yl. 

85.88.43.85,145.  pp.  11.  m. 
quadriylttatus.  Oapsus.  11.61. 

Phytocoris.  11.61. 
Qaedlus.  y.69. 
quercl,  Phytoptus.  xll.138. 

Schlzoneura.  ylll.  139. 
quercloola.  CalUptenis,  ylll.  196.199. 

Chaltophoras.  ylll. 201. 

Myzocallls.  yiil.  106. 

Ttaelaxes,  ylll.  34. 
queroifoUce,  Aphis,  ylll.  79. 

LachDus,yiii.l08.118. 
quercl follana.   Argyrolepla.  yii.  4.  114.  257. 

279.281;  lx.l42. 
querolfolli.  OaUlpterus.  yiil,  43. 112. 

Drepanosiphum.  yiil,  79. 
querclna,  Laohnosterna,  i.16;  y,85:  yi.97. 

Phyilophaffa,  y.85. 
quercitronls.  Lecanium,  yii.  129. 
querous.  Aphis,  ylii.  108. 

Callipterus.  ylll.  108, 113. 196. 

Platycerus.  v,78;  vl.  95.  p.  HI. 
quercus-sculpta,  Cyoips.  1.78, 79. 
QuiDoe  curoulio.  Conotrachelus  cratffigi.  yi, 

141.  pp.  ii.iU. 
quindecimpunotata.  Anatls.  yi.  174:  yii.  128; 
yili,l74:  xl.27. 

Coccinella.  y.l33:  xil.  116. 

Mysis.  yi.  162. 
quinquemaculata.  Macrosila,  yii.  169. 280, 281, 

282;  X.104. 
quiuquemaculatus,  Oxyporus.  y,  70. 
qulnquenotata.  Coccinella.  xli.  118. 


radlata.  Loousta,  ix.93. 
Tra^ocephala,  lx.93. 
radiatus,  Gomphocerus.  ix.  93. 
radicis.  Tram  a.  yili.  168. 
radicum.  Plplza.  ylll,  131. 
rap».  Pieris.  yii.  144. 278. 280;  ix.  2.8,25.27.29. 
31.34.35.37.39;  x.77.179;  xi,  7.32,63,82;  xil. 
92.   (See  European  Cabbage  worm.) 
yar.  noyansUaB.  Plerli*.  ix. 27.29.32. 
yreka.  Pieris,  ix.  27, 29. 31. 
Rape  Butterfly.    (Bee  European  Cabbage 

worm.) 
raptatorius.ReduyiuB.  11.64;  yi,16^ 
Rascal  Leaf-orumpler.     (See  Apple  Le«f* 

orumpler.) 
Raspberry  Cane  Borer.  Raspberry  Borer. 
Affrilus  ruflooUis.  y.94.96;   yi,  35, 37. 43, 114. 
pp.  l.lii. 
Geometer.  Synchlora  rublyorarla.  Til. 

238.282. 
Root- borer.  iEfferia  rubi.  yi.40,44.  pp.  i. 

Hi;  yU.  175.282;  x.  106. 106. 
SIuii:.  Saw-fly  or  Worm,  Selandria  rubi. 
yi.  61. p.  ill;  yii.  108. 282;  x.  64.65,67. 
Reaping  Rustic.      (See    Dark-sided  Cut- 
worm.) 
Red  Elm  Gall-luuse.  Pemphisrus  ulmifusof, 
ylii.  153. 
-humped  Prominent.  Trim  Promineot. 
(Edemasia  (Notodonta)  concinoa.  vii. 
190;  X.119. 
Red-leirged   Locust.    Red-lecrged   Grass- 
hopper. Caloptenus  femur- ruhrum.yii.SS: 
ix.l24. 
Birds  destructiye  to.  ix.  137. 
Ciassiflcation.  ix.9I. 
Climatic  influences.  Ix.  135. 
Distinguished  from  C-  atlanis.  vii,38: 
ix,124. 
C.  scudderl,  ix.l21. 
C.  spretus.  1.99;   yli,36.37.3S;  ix.123. 
123.124. 
Figure  of  female,  yii. 35;  ix.86.124. 

tip  of  male  abdomen,  yii.  35;  lx.l2S. 
Food.  1.99;  lx.133. 
Found  in  Illinois,  ix.  %. 
Habits.  1,99. 

Injuries.  1.99. 100;  ix.  133, 134. 136. 
Insect  enemies.  iil.l5S;  yi.  56. 
Internal  parasite,  ix.  137. 
Life  history,  ix.  131. 
Pupa,  ix,  132. 
Relation  to  C.  atlanis.  yii,  40;  ix,I26. 

C.  spretus,  yi.45. 
Remedies,  ix.  137. 
Synonymy,  ix.  95. 
Red    Spider,  Tetranychus.  xli.  1*23.1^1^ 
142.143. 
-spotted  Caterpillar  Hunter.  (Bee  Fierr 
Ground-beetle.) 
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Bed-tailed  TachiDa-fly.£zoriBta  (Nemorcea) 
leocanliB.  X.36:  xi.53,<i3. 
Weevil.   (See  Wheat  Midffe.) 
BedayiidiB,  ▼!.  73;  vii.  129;  viii,  12. 
Bedavius  raptatorlas.  li. 64;  vl.  162. 
regalis.  Cltheronia,  vil.  195,278.279,280.281, 

282,283;  X.  122. 162. 
relictos,  Liffyrus.  v.  84. 
renlgera.  Mamestra.  vii.215;  x.l37. 
repaoda.  Cicindela.  x.  41. 
repentis,  A«rotiB,  vli.  92.209. 
redcQlatam.  Calopteron,  v.  105. 
rstQsa,  Anthophora,  xil,  150. 
Bhacium.  ▼.  156. 

iineatum.  ▼,  156. 
Bhanis.  ▼,  182. 

Bhioocola,  viii,  212.  * 

BhinODcns.  v.  143. 
Bhipiceiids,  ▼.92.9S. 
Bhipiphoridie.  iv.SM;  v.35.112.113.117. 
BhizaphiB  vastatrix.  viii,  158. 
Bhizobilose.  viii.:i6.37..H9,41.164. 
Bhizobia9.  viil.35.37.41.43.165. 
lactucfld.  viii.43»165. 
poae.  viii.  166. 
sonchl.  viii.  167. 
Bhizopha^ruH.  v.  59. 
rhodryas.  Aphis,  viii.2ll. 
rhois.  Blepharida.  v,172;  vl,167;  p.  iv. 
PemphiffUB,  viii.  152. 
BhopaloBiphum.  viii.  194. 
Bbopalocera.  vii,  135. 269. 
Bhopalosiphum,  viii.  34. 86. 40. 42. 79. 88. 
berberidis.  viii.81. 
dianthi.  viU,80. 
lactDCffi,  viii.61. 
lonicera.  vlll,  104. 
pastlnacsB,  viii.  84. 
rliois.  viii.  194. 
ribis.  vill,76.77. 
saUcls.  viii.  191. 
talipie.  vlii.80.188. 
Bhrneliite8.v.]82.142. 
BhfQchitides.  v,  142. 
Bhynchophora,  v.  126. 127. 128, 131 .  132.     (See 

Bnoat-beetleB.) 
Bhyncohphoms.  v,  144. 
Bhyncolus,  v.  146. 

fihyparochromuB  devastator,  vii.  41. 
Bibbon-worniB,  ix.58. 
ribearia.  Abraxas!  vii, 237. 
Allopia.  vli.  237. 
EQfltchia.vii.237.280. 
ribieola.  Aphis,  viii.  76. 

diphonophora.  viii. 76. 
ribis. Aphis.!. 60;  viii. 76. 
Myztts,  vili.50.76. 
Rhopalosiphum,  viii.  76. 77. 
ribis-nicrl.  Aphis,  viii.  61. 
Bi^e  Weevil.  Bitodrepa  oryzte,  lx,40. 
rilpyana.  Tortrix,  vii.  256. 279. 280, 282, 283. 
rileyi.  PbyUoxera.  viii.  163. 

Schizooenra.  viii.  136. 
rimosalis.  Orobena,  lx.d8. 


rlmosalis.  Pionea.  ix.2,S7;  xl.8.36. 

Bobber  Flies,  AsiUdie,  iv.  20;  v.  20;  vi.  73; 

ix.61. 
robiniae.  Clytus,  v.  149. 154;  vi.  36.38.44.83.84. 
151;  p.ii. 
Gossus.  vi.42. 
Gyllene.  vi.38.44.161. 
Xyleutes.  vl.  34.  42.  44;  pp.  1.  ii.  iii;  vii. 
198.277.279.281;  X.  152. 
roborls.  Aphis,  viii,  34. 
Phylloxera,  viii,  34. 
Rocky  Mountain  Locust.  Migratory  or  West- 
em  Locust,  Hateful  Qrasshopper.  Calop- 
tenus  spretus,  1,82;  vi.3.44;  vii.  38. 
Birds  feeding  on.  i.91;  vi.53;  ix.l37. 
Chronological  history,  1,92. 

synopsis  of  grasshopper  invasions. 

1«99. 

Classification,  lx.92. 

Climatic  influence,  1.83. 90. 91;  vi.3.46;  ix. 

135.140;  X. 48.55;  xi,99;  xil. 47. 
Color,  ix.  122. 
Confounded  with  other  species,  i,  92. 93. 

99;  vi.  44. 45. 
Congressional  commission  to  investi- 
gate, vl.  46. 
Description  of  female,  vii.36;  ix.12l. 

male,  vii. 37;  ix.123. 
Dimensions,  vii.38;  ix.123. 
Distinguished    from  C.  atlanis.  vii.  38; 

ix.l24. 
C.  femur-rubrum.  i,  99;  vii.  38.  39.  40; 
ix.l24. 
Eggs,  ix,  131. 

incubation  of.  1,83.90.96;  ix.l35. 
Figure  of  eggs  and  egg-pods.  vil.  37. 
external  anatomy,  ix.74.76. 
female,  vii. 35:  ix.l2I. 

depositing  eggs.  vil.  37. 
tip  of  male  abdomen,  vil,  35. 
Food,  1.82. 90. 91. 92. 95;  vi.pp.  il.iii.iv;  ix, 

133. 
Found  in  lUinois.  ix.96. 
Habits.  1.82,90.91.92;  vi.47:  ix.l35. 
Hibernation.  1.83. 
Illinois  not  invaded  by.  1.82. 100. 102;  vi.8; 

vii.6;ix.l39;x.48. 
Injuries,  i.  82.  90.  91.  92,  95.  98;  vi,  47.  53; 

ix.l3S. 
Insect  enemies,  iii.  158;  vi.  56;  ix,  136; 

xil.  27. 
Internal  parasite.  Ix.  137, 
Life  historr.ix.  131, 133. 
Migrations,  i.  82. 83. 90, 91, 92. 94.  lOl :  vi.  3. 47; 

ix. 139. 140. 
Migratory  habits.  1,89;  vi.56. 
Natural  history,  1.82. 90. 
Occurrence  in  1866. 1.83. 

1867,1,84,94.97. 
Oviposition.  1.82. 90, 96;  ix.l31. 
Parasitic  disease,  xil,  47. 
Propagation.  1.83. 101. 102. 108;  ix.  132. 
Pupa.  ix.  132. 
Range,  i.82.97;  vi.46.56;  vii.  6;  ix.l39. 
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Rockr  Mountain  Locust,  remedies.  1,91;  vi, 
52:ix.l37. 
Variety  of  C.  femur-nibrum.  vi.45.56. 
Root-borer.  Orape.      (See  Broad-necked 
Prlonus.)    (See  Orape  Root-borer.) 
Peach.    (See  Peach  Borer.) 
Raspberry.      (See    Raspberry    Root- 
borer.) 
Root  Lice.  iv.  198:  vl.ll;  vlli.182:  xli.88. 
-louse  Syrphus-fly.    Plpiza   radloum, 

vlll.  131. 
-worm.  Corn.    (See  Com  Root- worm.) 
-worms.  Strawberry.   (See  Strawberry 
Root- worms.) 
rosaceana,  Loxotasnla.  vii. 256, 277, 282.  x.l53; 

xl.  10. 
rossB,  Apbis,  viii.34.42. 

Selandria.  ii.79:  iv.2^:  v. 23;  x.  64, 65. 66. 
Siphonophora,  viii.50. 
Tenthredo.  iv.  23,  v.  23. 
rosarum.  Siphonophora,  vili. 51. 
Rose  Aphis.  Siphonophora  ras»,viil,45.60. 
-bug,  Macrodactylus  subspinosus,  i.'24, 
58:  V.  87;  6.1(6.160.  pp.  i.li.lli.iv:  Yii.34. 
278. 
Sluir.  Rose  fly.  Selandria  rosfe,  li,79;  iv, 
23:v,23:x,64.65.66. 
rosea,  Odontota,  v.  175. 
Besy  Dryocampa.   (See  Green- striped  Ma- 
ple worm.) 
Round-headed  Apple-ti*ee  Borer,  Saperda 
candida=S.  bivittata.  yi.38. 
Beetle,  vi.  152. 156. 
Classification,  v.  158, 159;  vi.83. 
Destruction  by  woodpeckers.  vl,l55. 
Distinctive  larval  characteristics,  vi,35, 

84. 
Example  of  sub-family,  vi.84. 
Figure  of  beetle,  v.  157;  vi.  152. 
larva,  v,  157;  vi,  152. 
pupa.  V.  157;  vi.l52. 
Injuries,  vi.76.154. 
Larva.  vi.SS.  84. 153. 
Life  history,  vi,  152. 153. 
Plants  injured,  vi,  44.  pp.  i.  ii.  ili. 
Remedies,  vi.  154. 155. 
Varieties  of  apple-trees  injured,  vi.  154. 
Round  Worm  of  the  Intestine,  Ascarislum- 
bricoides.  ix.70. 
wormM.ix,58. 
Royal  Walnut  Moth.  Citheroniareflralis.vli, 

195. 278, 279. 280, 281. 282. 283;  x.  122, 162. 
rubecula.  Aphis,  viii.2ll. 
rubi.  JEfferia.  vl,40.44,pp.  i.iii:  vil,175.282;  x. 
106,106. 
Pemphigus,  vili,  147. 
Psylla,viil,17. 
Selandria,  vi, 61, p.  ill;  vli.108.282;  x.64.65. 

67. 
Siphonophora.  vili. 64. 
rubicunda.  Dryocampa.  vii.  196.279.281;  x. 

121. 
rubifolii.  Sipha,vili,43,121. 
rubiglnosum,  Acridium,  ix.91.96,128. 


rublvoraria.  Synohlora.  vii, 238,283. 

rubra,  Odontota,  v,  175. 

rubricoUis,  Elater.  v.  100;  vi.25. 

rubricoma,  Apatela.  x.l32. 

rudbeckiae,  Siphonophora.  viii.  49.55.57.59. 
190. 

ruficollis.  Affrilus,  v.91.96:  vi.  35. 37. 43. lU. 
pp.  1,111. 

rufipecnis,  OxyporuB.v,70. 

rufipes.  Gorvnetes.  v.  110. 
Diaperis,  v.  125. 
Necrobia,  v.  109. 
Pristlphora.  x.  65. 70. 

ruf  us.  Catosenus.  v.  66. 

ruflTOsa.  (Edipoda.  ix.  95. 115. 

ruffosus.  Hlppiscus,  ix,  95. 

Rummaging  Beetle,  Oreen-.^^potted  Cater- 
pillar Hunter,  Caloaoma  scrutator.  xiM 
vii.  118;  X.  41;  xi,  27;  xii,  108. 

rumicis.  Aphis,  vili.  88. 

rumlcis.  var.  atripllois.  Aphis,  viil.  193. 

rusoarius.  Elaphrus.  v.  42;  x,  41. 

Rustic.  Black- C.    (See  Spotted  Cutworm.- 
Checkered.   (See  Com  Cutworm.) 
Climbing.    (See  Climbing  Cutworm.) 
Lance.    (See  Oreasy  Cutworm.) 
Reaping.    (See   Dark -sided  Cutwonn.' 
Unarmed.    (See  Variegated  Cutworm.' 

rusticella.  Tinea,  vii.  264.278. 

rusticum.  Acridium.  ix,  96. 

rusticus,  AnisodactyluB.  xii.  112. 

RutelidSB.v,  31,37,79,84.85.88;  vi.70.82.84.». 
87,104. 

Rutelides.  v,  90. 

rutilana,  Dapsilla,  x,153. 

Rypophaga.  iv,  19;  v.  19. 

S 

sackeni.  Plusla,  ix,  44. 

Saddle-back  Moth..  Empretia  stimnlea.  rii. 

187,278.282;  x.  117. 
Sagra.  v.  162. 

salicaphis.  Trioxys,  vili.  176. 
salicelis,  Lachnus,  ill.  139;  vili,  119. 
salicicola.  Phytoptus.  xii.  138. 

Aphis,  viU,  192. 

Ohaitophorus,  vlii.  1U5. 

Euura.x.64,65.69. 

Lachnus,  vUi,  43.105.115.119. 

Siphonophora.  vlii,  63. 192. 
salicipomonella.  Batracbedra.  i,  79. 
salicis.  Mytilaspis.  ili.  140. 

Rhopalosiphum.  viil,  194. 
salicis-gemma,  Euura,  x.  65.69. 
salicis- nigrcB,  Aspldiotus,  1,40. 
salicis- ovum,  Euura.  x,  65.(j9. 
salicis- plsum,  Nematus.  x.  65.68. 
salicis-pomum.  Nematus,  viil,  206:  z.<3.i& 
sallca.  Aphis,  viil.  115. 
Salplngus.  V,  119. 

Salt  marsh  Moth.  Salt  marsh  Caterpillv. 
Leucarctia  (Arctia)  acrosa,  vii,  79,183.5!>. 
280;  ix.53;  x.  115.169.170. 
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8altatoria.ix.8e.8S. 
lambuci.  Aphis,  yfii.  100. 
sambodfoUaB.  Aphis,  viii.  100. 
8amia.Tii.2n. 

ceeropia.  tU.  193.277.279.281:  z,  126,177, 

Columbia,  x.  177. 

cjnthia.  vil.  194.  «7;  x,  125. 
Saod-fleas.  ix.  58. 

Wasps,  vi.  71. 
sao^aiaea,  Cycloneda.  xii.  42,118. 
saofinainaria.  Aphis,  ix.  91. 
sangulDeus.  Gleras.  v.  109. 
saaguinipennlfl.  Elater.  v.  100;  vi.  25:  vli.27. 
28. 

Horia,  V,  116. 
saD^nipes.  Acridium.  ix,  96. 
8aperda.iv.28:  v.28.158,159:  vi.33.37.152. 

bivituta.  V.    157:    vi.  38.  84.  152.     (See 
BouDd-headed  Apple-tree  Borer.) 

Candida,  vi. 35. 88. 44. 83. 84, 162.  pp.  i.  ii.  iii. 
(8ee  Bound- headed  Apple-tree  Borer.) 

tridentata.  vi.3M.44.166.  p.  ii. 

vesUta.vi.l56.  p.  ii. 
Saperda.  Hairy.    (See  Hairy  Baperda.) 

Elm-tree.  (See  Three- toothed  Saperda.) 

Tliree-toothed.       (See    Three-toothed 
Baperda.) 
i^apriDus.  v.  59. 

Saprophaga.  lv.l9.S0:  V.19.S7.80. 
8arcopha<a.  iv.  19;  v.  19. 
Barcoptes  seabiei.  ix.66. 
SarcoptlnaB.  ix.66. 

sassacus.  Pamphila.  vii.  159. 280. 282;  x.97. 
Sassacus  Skipper.  Pamphila  sassacus.  vii. 

159.280.282;  x.97. 
Satellite  Sphinx.  Philampelus  pandoras, 

vill66.280.283;  x,  101. 175. 
Mtellitla.  Philampelus,  vii.  166. 

Scopelosoma,  i.79. 
Satomia  maia.  x.  127. 
8at]rridiB.x,90. 
dat7ni8,vii.270. 

alope.vli.166;  x,92. 

Dephele.vli.166.280:  x.92.180. 
saiyros.  Xyloryotes,  v.  84. 
B«Qcia.Affroti8.TU.M.211.278;  X.1S4. 
Saw  flies,  TenthredinidfB,  vi,71.77;  x.  62,  63. 
Saw-fly.  Abbott's.   (See  Abbott's  Saw-fly.) 

Currant   (See  Currant  Saw-fly.) 

Plr-tree.   (See  Fir-tree  Saw-fly.) 

Linden.   (See  Linden  Saw-fly.) 

Raspberry.   (See  fi  nspberry  Slug.) 

Strawberry.   (See  Strawberry  worm.) 
Saw- homed  Wood-beetles,  Sternoxi.  iv.37; 

^.37.92,93;  vl,82. 
Saw-homed  Wood-borers.  Hammer-head- 
ed   Wood-borers.    Saw-homed    Wood- 
beetles.  Buprestidie,  iv.  30;  v.30.94. 

Beetles,  vi.35. 

Characters,  iv.  28;  v. 28. 94;  vi,  37,  77.  86. 
109. 

Classification,  lv,37;  v.37.92.98;  vl.S7.  70. 

80.82.86.87. 


Saw-homed  Wood- borers.  Description,  v. 
94;  vi,109. 

Distinguished  from  Elateridee,  v.  97. 

Figure,  vi.  110. 

Genera  olassifled.  v.  95. 

Habits,  V. 94;  vi.70.109. 

Injuries.  V. 91;  vi.81,109. 

Larve.  v.  94;  vi.  35. 70. 77. 82. 84. 109. 

Name.  vi.  82. 84. 

Species.  v,95. 
Baxinis.  v.129.169. 

omogera.  V.170. 
sayi.  Pterostichus.  xii.llO. 
Scab   Mite.  Horse    or   Sheep   Itch-mite. 

Psoroptes  equi.  ix,64. 
seabiei,  Acarus.  i.  44. 

Sarcoptes.  ix.66. 
scabra.  Hypena,  x.l48. 

Osmoderma.  V.91. 
Scspva.i.62. 
Scale-insect.    Plne-l^uf.     (See    Pine-leaf 

Scale- insect.) 
scandens.  Agrotis.  vii.  208:  x.l33. 
Soaphidiidffi,  iv.36;  v.  36. 55. 58 
Seapbidium.  v,58. 
Bcapulare.  Calopteron.  v.  105. 
scapularis.  Elater.  v.  100;  vi.25. 

Odontota,  v.  175. 
Scarabaaidffi,  xli,109.114. 
ScarabsBus.  v.  79. 
Scarites.v.43;  xii.108. 

angulata.  V.43. 

subterraneous.  xii,108. 
Scaritides.  v.  41, 43. 46. 

Scavonser-beetles.  Land.   (See  Land  Scav- 
enger-beetles. 

Short-winged.        (See      Short-winged 
Scavenger  beetles.) 

Water.   (Bee  Water  Scavenger-beetles.) 
Scepsis  fulvicollls,  x.  171. 
Schistoceroa  americana,  ix.96. 
Schizoneura.  1.56;  viii.  22,  25.  83.  35.37.41.43. 
117.125.134. 

americana,  viii,  202. 211. 

carysQ.  viii.  111. 

compressa.  viii.  138. 

comicola.  viii.  141. 

fagi,  viii.  140. 

fungicola.viU,l41.197. 
van.  viii.  141. 

Imbricator,  viii.  139. 

lanigera,  viii.  31.121.126.     (See   Woolly 
Aphis  of  the  Apple-tree.) 

panlcola,  viii,  138. 

pinicola.  viii.  137. 

querci.  viii.  139. 

rileyl.  viii.  136. 

strobl.  viii.  140. 

tessellata.  viii.  139. 

ulmi.  viii.  119. 124. 140. 204. 211. 

vagans.  vii,  73. 

venusta.  viii,  139. 
Schizoneuriden,  viii. 35. 
Scblzoneurinee.  vii.74;  viii, 38. 125. 
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Sohizoneurini.  vUi.  124. 125. 
Sciara.  1.18,19. 
inconstans.  i.  19. 
mail.  1,19.32. 
Bclntillans,  Phottnus.  v,107. 
Sooleolda,  lx,58,59. 
Bcoiladse,  yi.71. 
Scoliopteryx,  yil,272. 

Ubatrlx,  vii.227. 
SoolyUdee.  Iv,  34.35;   v.  34.85.102.126,127,145. 

149:  Vl.  35. 87. 70. 77. 81. 83, 85. 86. 144. 
Boolytus,  v.145.146.147. 
oaryae,  v.  146. 148;  yl.l45. 
4-Bpinosu8.  V,  146. 147. 148;  vl,  85,  38,  43.  85, 
145.  pp.ii,lii. 
Scopelosoma  satellitla,  1.79. 
Scorpion  flies,  Panorpldse,  Yi,71. 
Boorpions,  lx.68. 
Boraptia.  v,  120. 
scribonia.  Ecpantherla.  vii.  184.  270.281,282. 

283;  Z.116. 
scrlpta,  Plairiodera,  v,  168. 
scrophalaricB.  Phorodon,  ylll.?2. 
Bcratator.Oalo8oma.yl,  88;  vli.118;  x.41;  xl, 

27;  xli.108. 
scudderi.  Lycaana.  x.95. 

Pezotettix,  lx.91.9o.l21. 
Bcutellerida).  yi.7.i:  Yiii.l2. 
Scydmffinld8B.iy.86;  y,  36. 56, 64. 112. 
ScymnuB.  1.61;  y,  184. 185. 

ceryloalis.  ylil,  182. 
Sea- worms,  lx.58. 
Belandria  caryie.  x.  64. 65, 66. 
cerasi,  x.  64. 65. 67;  xil.98. 
juglandis.  x.64.65.67. 
rosffi.  ii.79:  iy.23;  y.23;  x, 64. 65. 66. 
rubi.  yi.61.  p.  iU;  yli.108.282;  x,64,65.67. 
tilise.x.64,65.67. 
vltlf,  x,66.67. 
Semasla  janthinana,  1.81. 
pruniyora,  1,70.78. 
WGcberana,  1.82. 
Semicolon   Butterfly.    Grapta    interroffa- 

tlonls.  yli.  151, 277. 279. 280;  x,  84. 164. 
SemlotelluB  destructor,  x,  210. 211. 212, 231. 
semisculpta,  Chrysobothris,  yi.lll. 
senatoria.  Anlsota,  yll.  196. 

Dryocampa,  yii.196.279.281;  x.  120. 161. 
Senatorial  Dryocampa.  Anlsota  (Dryocam- 
pa) senatoria,  ylt,  196, 279, 281 ;  x,  120. 161. 
Senometopla  milltarls.  x,37;  xl.53. 
eeptendeclm,  Cicada.  111,124;  yi.75. 
septentrlonallB,  Arrhenodes,  y.  131. 

BrenthuB,  y,13I. 
septentrlonls,  Arrhenodes.  y.131. 

Brenthns.  y.  131. 
seriallB.  Oryllus.  lx.96. 
Serlca,  y,86,88;  vi,102. 
tricolor,  y.  88. 
sericea,  y,88:  yi.l02. 
yespertlna.  y.88;  vi.l02.  p.  ly. 
Sericaria  mori,  xi.58. 
sericea.  Serlca.  y.88;  yl.l02. 
sericeum,  Trombldium,  yi,56. 


sericeus.  AnisodactyluB.  xli.112. 

Chlffinlus.  y.  46. 
serratlcornls.  Phllometra.  yll.  246. 280. 
Serrlcornes,  ly,34.87:  y.35.S7,91;  vl,87. 
serripennls,  Sphenostethus.  y.lSS. 
Serropalpi,  y.ll9. 
BerropalpuB,  y,  119, 120. 
4-maculatus.  y.l20. 
Bemilatos.  Atheroldes,  ylil.  34. 
Beryal,  Aphodlus,  y.81. 
Besla.  yll.  270. 

dlfflnl8.yii,163;  x.  99. 160. 
thysbe,  yil.164.282;  x.99. 
tenuis,  X,  159. 
setariffi,  Aphis,  ylil.  192. 

Blphonophora.  ylil.  56, 192. 
setulosus,  Macrodactylus.  y.87. 
Seyenteen-year  Locust.  Periodical  CicacU, 

Cicada  septendeoim.  111.124;  yi.74,75. 
sexffuttata.  Glolnaela.  y,d9;  yl,88. 
Shasbark  Hickory- tree  Borer.  Bostrichns 
(Slnoxylon)  basllarlB,  y.  103;  yi.  38.  43.IIU. 
pp.  1.11.  ill.  W. 
Sheep  Bot-fly.  (Estrus  oyls,  ix.60. 
Itch-mite.    (See  Scab  Mite.) 
Tick,  Melophaffus  ovinus,  1.41;  lx,59.a 

63. 
Ticks.    (See  Forest  Flies.) 
Short- horned  Prionus.   Prionos  brevieor- 
nis.  y,  152. 

Wood- borers.  Bark  Miners.  Short- 
horned  Borers,  ScolytldGe.lT.3l,35: 
y.  30,34,35.102,126.127,146.149:  vl.3B. 
37,70.77.81.83.85.86.144. 
-snouted  Curculios.  Short  Snouts.  Bre- 

yirostres.  y.  132. 133, 136;  yl.  88. 130. 
-winded  Scayencret^beetles,  Brachely- 
tra.  Staph  ylinidee,  ly,30.33.S3.8S.»;  v. 
30.33.34.36.66,67.76.112:  yi. 70.80.81. 
Siflralphus  curculionls,l,70;  yl.l39. 
siffnata.  Hyperaspis,  yli.  128. 
Plusia,ix,50. 
Trypeta.i.38. 
Sills,  y.  107. 108. 

Silk- worm.  Bombyx  (Sericaria)  |mori,lT.l<; 
y.l7;xi.58;xli.55.56. 
Cecropia.    (See  Cecropia  Moth.) 
Luna.    (Bee  Luna  Moth.) 
Prometheus.    (See  Prometheus  Moth.) 
Silky  Leaf-chafer.  Serlca  sericea.  T.8S;yI. 
102. 

Eyeninff.    (See  Eyenincr  Silky  Leaf- 
chafer.) 
Leaf-chafers,  Serlca.  y,  86. 88:  yl.l03. 
Silpha,y.54.57.179. 
amerlcana.y.58. 
caudata.y,58. 
lnaE9aualis,y.57,58. 
marfiinata.  y,58. 
opaca,y.57, 
Sllphidffi.iy.36;  y, 36. 55. 57. 63;  yl. 70,80,81. 
Silyanides.y.65. 
SilyanuB,y.65.66. 
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BilTer-marked  Moth.    (Bee  Celery  Worm.) 
slinilis,  Chry6oinel&.  v.  167. 
simplex,  Anabnis.  yi.&4. 

Plu8ia.ix.4S.44,48.50;  xi,8.38,68. 
Simnlide.  vi.  73:  ix.  69. 
8ioodendroii,v.?8. 
SiDOxrlOQ  basilare.  v.  103:  vl,  38.  43. 124.  pp. 

I.  ii.Iii.lv. 
8ipha.TiU.36. 41. 43. 120. 

ma7dls.viii.i22. 

rublfolii.yiii.4S.121.* 
Siphocoryne,  viii.  36, 40. 42. 83. 

capres.yiii.84. 

pa8tiDacaB.viil,84. 
Siphonophora,  viii.  21. 22. 25. 34. 36, 40. 42, 46. 68, 
69,73.74.79.81.84.191. 

ab$lnthii,viii.G9. 

acerifoliae.  viii.  47. 78. 195. 

achyrantes,  viii.  187. 

ambn>si8e,viii.50. 

a0clepiadifolii.viii,58. 

asclepiadie.  viii,  68. 191. 
var.  lutescens,  viii.  191. 

avena»,viii.29.51. 

caleDdolffi.  viii.  190. 

calendulello,  viii.  188. 

coreopsidis,  viii.  59. 

cratsgi.  viii.  189. 

cocarbitffi.  viii.  67. 

cypari88ife.viii,57. 

dirhoda.viii.67. 

oriireionenBlB.  viii.  58. 

eaphorbiiB.vili.56. 

euphorbicoia.  viii,  57. 

Iragariae,viii,68. 

var.  immacnlata,  viii.  68.191. 

gei.  viii.  65. 

gerardlae.  viii.65. 

granaria.  viii.  6, 54. 

heoeherffi.  vill.66. 

jaccae.  viii,  190. 

laetacsB.  viii.60. 

Uriodeiidri.vUi,189. 

malvaB,  viii.  61. 

mentbae.  viii,  68. 

Pi8i.viii.64. 

polygon!,  viii.  62. 

rlbicola.  viii.  76. 

roes.  viii.  50. 

rosarom.  viii,  51. 

rabi.vUi.64. 

rudbeeklse,  viii,  49, 55, 57. 59, 190. 

salieicola.  viii.  63.192. 

aetariffi.  viii.5(i.l92. 

fioochella,  viii.  189. 

8onehi,  viii.6iM89. 
var..  viii.  190. 
jacciB.  viii.  190. 

tanaceti.  viii.  68. 

aiitc.  viii.  188. 

tolipae,  viii.  188. 

oimariae.  vUi,64. 

verbens,viii.63. 

vlUcola.  viU.  55. 


Siphonophorini.  viii.  39. 40. 45. 46, 83, 114. 
sisymbrii,  Pieris.  ix, 27. 28, 29. 
Sitodrepa  oryzffi.  ix.40. 

panicea.  vi.  122. 
Sitones,  V,  137. 
Sitopbilas.  V.144. 
granariua.  i.  7. 
Skeletonizer.  Apple-leaf.  PempeUa  ham- 

mondi.  vii,252. 
8kip-jackM.  (See  Wire  worms.) 
Skipper.  Bathyllus.     (See  Bathyllus  Skip- 
per.) 
Cemes.    (See  Cemes  Skipper.) 
Huron.    (See  Huron  Skipper.) 
Juvenal's.    (See  Juvenal's  Skipper.) 
Metacomet.    (See  Metacomet  Skipper.) 
Otho.   See  Otho  Skipper.) 
Peek's.    (See  Peck's  Sklpp^.) 
Sassaous.    (See  Sassacus  Skipper.) 
Tessellated.^  (See  Tessellated  Skipper.) 
Tityrus.    (See  Tityrus  Skipper.) 
Skippers.  Hesperida),  vii.  159. 269. 270. 
Slug,  Cherry.    (See  Cherry  Slug.) 
Pear.    (See  Cherry  Slug.) 
Baspberry.    (See  Raspberry  Slug.) 
Rose.   (See  Rose  Slug.) 
Small    Bronze   Flea- beetle.    Crepidodera 

(Haltica)  helxines.  iU.137:  v.  171. 173. 
Smeared  Dagger.  Apatela  (Aoronycta)  ob- 

Unita.vii.201.279.282:  x.  131. 170. 
Smerinthus.  vii,  270. 

excaeoatus,  vii.  167, 277, 282. 
juglandis,  vii.  167. 2:9. 280, 283. 
modebtus,  x,  159. 
Smicronyx,  v.  140. 
smilacis.  Thecla.  x,93. 

smithias.  Chaitophorus.  viii.  200. 
Snap-jacks.    (See  Wire  worms.) 
Snapping- beetle.  Luminous.     (See  Lnmin- 
ous  Snapping-beetle.) 
beetles.    (See  Wire  worms.) 
Snout-beetle.  Imbricated.  (See  Imbricated 

Snout- beetle.) 
Snout  Beetles.  Snout  Weevils.  Curculios. 
Weevils,  Rhynohophora,  Curculionldae. 
V.  119. 127, 131. 
Characters  of  family,  v,  131;  vi.  87.77,86. 

tribe.  V,  126, 127. 
Classification,  iv.  33,34:  v.  34.35.126,132; 

vi.  87. 70, 81. 83. 86. 130. 
Cocoons.  v;29. 

Curcullonideu  distinguished  from  Anth- 
ribidee.v.l29. 
Brenthids.  v,  130. 
Bruchidffi.  V.126. 

Short-horned    Wood-borers,  v.  145. 
146. 
Descriptions,  V.  128, 131;  vi.l29. 
Food,  v,  128. 
Habits  and  modes  of  life,  v,  128;  vi.35. 

85.130. 
Injuries,  v.128.132;  vi.70.85.130. 
Larvaj,  v.  128. 131;  vi.  35. 85. 130. 
Number  of  species,  v.  127, 132. 


58 


INSECT  INDBX. 


Snout  beetles,  ovipositioD.  v.isa;  vi.190. 

Size  of  species,  v,  128, 161. 

Snout.  V.  127.131, 1S2:  yi.l29. 
Snout- moth.  Meal.  (See  Meal  Snout-moth.) 

Moths,  Pyralidie,  vi,72;  vU.  245, 289, 272. 

weevils.   (See  Snout-beetles.) 
Snouted  Harvest  Mites,  Bdellidee.  ix,(>5. 
Snowball  Aphis,  Aphis  vibumt  vill.96. 
Snowberry  Aphis,   Aphis  symphorlcarpi, 

vlll,W. 
Social  Wasps,  i.73. 
sodalis,  Evarthrus,  zii.llO. 
Soft- winged  Predaoeous  Beetles.  Malaoo- 

dermi,  v,37,93.i04. 
solani,  Megoura.  vlii.42,7S. 
Soldier-buff.    (See  Armed  Soldier-bug.) 
Solenopera  taslel,  v,152. 
80lidaffinlB#Aphl8,  vlii,49. 

Tr7peta.i.32.33. 
Solitary    Caterpillar.      (See    Callimorpha 

Pear  Caterpillur.) 
sonchella,  Siphonophora.  vlil.  189. 
sonchi,  Aphis,  vlil.  60. 

var.,  Siphonophora.  vili,  190. 
jaccce.  Siphonophora.  vili.  190. 
Soothsayers.   (See  Devil's  Horses.) 
sordida,  Diplotaxis,  v,88. 

(Edipoda.  ix.  98. 

Bhizobius.  vili.  167. 

Siphonophora.  viii.60,189. 

Tragocephala,  ix.  88. 93. 107. 
sordidum.  Acridium.  ix.93. 
sordldus,  Aphanobius,  vi.  117. 

Encoptolophus.  ix,94. 
sosybius.  Neonympha,  x,91. 
Southern  Cabbage  Butterfly,  Pieris  proto- 
dice,  vU.  141,278,280;  ix,  7.10.26.27,28.29,33. 
34.37;  X.  76. 178. 
Spalacopsis,  v,158. 

Span-worm,  Gooseberry.   (See  Gooseberry 
Span-worm  moth.) 

worms.   (See  Measuring  worms.) 
Spanioneura.  vili,  212. 
Speckled  Cutworm.  Subjoined  Mamestra. 

Mamestra  subjuncta.  vii.2l4;  x,196. 
speciosus,  Olytus,  v,154;  vi,  38. 44, 83, 151;  pp. 
iU.  Iv. 

Qlycobius,  vi.  38, 44, 151. 
Spectres.   (See  Walking-sticks.) 
Sphairidiidee,  v,52. 
SphsBridium,  v,64. 
Spharaugemon  o^quale.  ix,94. 

collare,ix.94. 
Sphegi^ee.  vi.7i. 

sphenoidalis.  Melanotus.  vi,  117;  vli.30. 
Sphenopborus.  v,  144. 

tredecim-punctatus.  v.  144. 
var.  pulchellus.  v.  144. 

truncatus.vi.l44:  vll,34. 

zese.vi.l44;  p.  ii;  vii.34.278. 
Sphenostethus,  v,  152. 

serripennis.  v,  152. 
Sphinges.    (See  Hawk  Moths.) 


Sphlngidffi.vl.72;  vlt.  163.269.270:  x,99. 
Sphinx.  Abbott's.    (See  Abbott's  Sphinx.) 

Achemon.    (See  Achemon  Sphinx.) 

Blind-eyed.    (See  Blind-  eyed  Sphinx.) 

Carolina.    (See  Tobacco- worm  Moth.) 

Elm.    (See  Elm  Sphinx.) 

Five-spotted.    (See  Tomato-worm.) 

Moths.    (See  Hawk  Moths.; 

Myron.    (See  Myron  Sphinx.) 

Satellite.    (See  Satellite  Sphinx.) 

Walnut.    (See  Walnut  Sphinx.) 

White-lined.    (See  White-lined  8phlnx.i 
Sphinx  catalpffi.  x.  104. 

chersis,  x,  105. 

ooniferarum,  x,  105. 

drupiferarum,  x.  1^,  105. 

harrlsi.x,105. 

kalmiffi.  x,104. 

ligustri,iv,5;  v,5. 

plneum.x.l05. 
spiculatus.  Trichocnemis,  v.  152. 
Spider.  Cabbage.    (See  Cabbage  Spider.) 

Owlet  moth.    (Se^^  Wheat  Cutworm.) 
•     UnderleHf.    (See  Uuderleaf  Spider.) 
Spiders,  America  n.  ix.  58, 59;  xii,  115. 
Spilosoma.  vii.  271. 

textor.ii.l8. 

virginica.iv.188.189:  vii.80.183.2n.278.28(^. 
281;  X.  116, 169. 
Spindle-worm  Moth.  Achatodes  zen.  vlt 
'  100.222.278. 

Spined  Soldier- bug.    (See  Armed  Soldier- 
bug.) 
Spine-headed  Worms.  Acanthocephale.lx. 

59. 
Spinners.  Bombycidse,  iv.  172;  vi,72;viL17^ 

179.269.271;  X.  113. 
Spinning  Mites,  Tetranyohlns.  Tetranyehl. 

ix,  65:  xii.  126. 
splnosa.  Arma,  11.64.66;  111.162;  iv,184;  vtlS. 
163. 

Phylloxera,  vili.  164. 
spinosus.  Hormaphls,  vlil,  206. 

Hamamelistes.  vili.  206. 

Podisu8.vii.ll9.218. 
Spinous  Currant  Caterpillar.  Grapta  (Van- 
essa) progne.  11,59;  x.85. 
splendidus.  Geotrupes.  v.  82. 

Geotrypes.  v,82. 
Spotted  Cutworm.  Black  C.  Bustic.  Agroti? 
c-nigrum.  vii, 89. 202.278;  x.132.184;  xi.Sl. 

Lady-bird.  Spotted  or  Many-Spotted 
Lady-bug.  Megilla  (Hippodamlii)  ma- 
culata.  11.64;  ill.  162;  v.  184;  vi.l62.M8.1^.' 
vil.60;  viii,178.174;  xii. 41. 117. 

-spurge  Aphis.   Siphonophoraeapbor- 

blffi,vili.56. 
Vine- chafer.  Pelidnota  punctata,  v,  88. 

89:  vi.l06,  p.  11. 
Willow-aphis,  Lachnus  dentatas.iii.l'^' 

vUi.115.116. 
-winged  Dlraphia.  Diraphia  maculipen- 

nis.  viii.14. 
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spretus.  Galoptenus.  1.82;  iii,158;  vi.44;  pp. 
Ii,m,Iv:  vii.  35.36.38,89.40:  ix. 74. 76.92. 96.121. 
124,12&.I26.131.1S3.135;  xil.47.    (See  Bocky 
Mountain  Locust.) 
Spring  beetles.    (See  Wire  worms.) 
BpriDg  Canker-worm.  Canker-worm.  Ani- 
Bopteryx  vernata=A.   pometarla,  ill.  99; 
iT.l;  V.  1;  vi.l7;  vll.  110.238;  xi.  1£.25.26.31. 
Chronological  history.  iii.lOO;  vLie. 
Description,  ill.  101;  vi.  17;  vll.  239;  x, 

148;  xl.Z7. 
Eggs,  vi,  16. 

nnmber  and  place  of  deposit,  111.105; 

▼1.18. 
time  of  hatchlnir.  lil.107. 
Figure  of  eggs.  111.99;  vll.  110:  x.  148. 
female.  111.99;  vii.UO:  x.l48. 
male.  ill.  99;  vll.  110;  x.  148. 
larva.  111.99;  vii.  110;  x.l48. 
pupa.  ill.  99;  vii.  110;  x,  148. 
Food  plants,  vl.  p.  i;  vii.  240. 277. 279, 279. 

280;  X,  148. 
Habits,  ill.  108;  vi,  18,21;  vii. 239;  x,  148. 
Insect  enemies,  ill,  115;  vl,  18.89.  vii.  119. 
Life  history,  lil.  102;  vi.  17;  vll.  239. 
Migration.  111.108. 
Name.  ill.  107. 
Occurrence  in  1875.  vi,  3. 
in  1876.  vii.  104. 
in  1877.  vll.  104.110. 
Record  of  1871.  ill.  102. 
Remedies.  111,108.115;  vi.  9, 12. 13, 16, 19, 21; 
vii.  110.239;  xi.29. 
Spring-tails,  Thysanura,  iv,  1.24;  v.  1.24. 
Spruce-tree  Lachnus.  Laohnus  abietls.  vill, 
117. 

Squash  Borer,    Bqaash-vlnc^  Borer.  Mellt- 
tia(£gerla)  cucurbitSB,  vi.  41. 44,  p.  Iv;  vii. 
173.277,279,280;  x,106.IC7. 
bug,  CoreuB  trlstls,  11, 61;  Iv,  6;  v,  6;  vi. 
74.162.168;  ix.  60. 
Stag  Beetle.  Lucanus  elaphus.  v.  78;  vl.  94. 
96.  pp.  ii.  Hi. 
Beetles.     Horn-bugs,     Peotinlcomes, 
LucanldiB,  iv.36;  v.  87.76.77;  vi.  70.80, 
82.84.86.87.93. 
8tagona,'viil.35. 

Stalk  Borer.  Heart  worm.  Gortyna  nltela. 
lii.  141;  vii.  81. 99. 100.  ; 

Chrysalis,  vli.221;  X.15L 
Figure  of  larva,  lii.  141;  Ix.  142;  x.l51;  xll. 
1(6. 
moth.  111,141;  ix.l42;  x.l51:  xii.103. 
Food    plants,  ill.  141. 142;    vii.  112. 113, 2^1. 

278.280.283;  x.151;  xii.  103. 
Fowls  destructive  to,  vii.  113. 
Habits  and  mode  of  life.  111.142;  vii.  112. 

2Z1. 
Hibernation,  vii.  113. 

Injuries,  iii,141;   vii.  4. 7. 112. 113. 221;   xU, 
1«8. 

Insect  enemies,  vii,  114. 
Larva.lU.14l;  vii.  221;  x.  151. 


Stalk  Borer,  life  history,  vii.  221. 
Moth,  vii,  114.222. 
Occurrence  in  1871.111.141. 
1877.  vll.  4. 
1883.  xii,  103. 
Bemedies.  vii.  222. 

Specific  identity  with  Gortyna  nebris. 
vii.  114. 
StaphyllnidsB.  iv,  30.33.35;  v.  30.33,34,36,67. 

70, 74. 76. 76, 112;  vl.  70. 80, 61. 
Staphylinldes.  v,68. 
Staph  ylinus,  v,  66, 67, 69. 
cinnamopterus,  v.  69. 
maculosus,  v,  69. 
tomentosus.  v,69. 
violaceuB,  v.  69. 
vulpinus,  V.69. 
Steel-blue  Flea-beetle  of  the  Grape-vine 

(See  Qrape-vine  Flea- beetle.) 
Stelidota  geminata.  i.  18. 
Stenaspini.  v.153.155. 
Stenaspis,  v.  155. 
Stenelytra.  v.  118. 
Stenides.v.  68.72. 
Stenispa.  v.  174. 
oollaris.  v.  174. 
metalllca.  v.  174. 
Stenobothrus.  ix,  84.102.118. 
admirabllis.  ix.  98,102. 
sequalls,  ix.  93. 
bllineatus,  ix,  108. 
ourtipennis.  ix,  88.93, 104. 
longlpennis.  ix,  93. 
maoulipenni^,  ix,  84.88.93,102. 
var.  eequalis.  ix,  88. 103. 
maoulipennis.  ix.  88. 
propinquans.  ix.  88. 108. 
melanopleurus.  ix.  92. 
propinquans,  ix,  93. 
Stenolophus.  v.  48.49. 
Btenopterus,  v,  156. 
Stenus.  V,  72. 

colon,  V,  72. 
Stenostola,  v,  158. 
Sternorhynchi.  vlii.  33. 
Stemoxi.  v.  37.92,93. 
Stetheophyma.  ix,83.8l. 
lineata.ix.92.93.1U4. 
stigma.  Dryocampa,  x.l20. 
-8tilJcus,v.71,72, 

stimulea.  Empretia.  vll.  187,278,282;  x,  117. 
Stiretrus  flmbriatus.  11. 64:  vi.162. 
stramentalis.  Plonea,  xl.8,36. 
Strangalia.  v.  156. 

Strawberry  Aphis.  Slphonopbora  fragariffi, 
vlii.  68. 
Crown-borer,      Tyloderma     (Analcis) 
fragariee,    v,  143;  vi. 38. 43. 83. 85.  p.   iv; 
xii,  6.7,64. 
Miner,  Peach-twig  Borer,  Anarsia 
lineatella.  xii,  76. 
Geometer.  Nematocampa  fllamentarla. 
vii.  242. 279;  x.148. 
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strawberry      Leaf-roller.     Anchylopera 
fraeariae.  vil.  106.  258. 282. 
root- worms,  xli.6. 

Saw-fly.  Strawberry  worm,  Emphytus 
maOQlatUB.vii.  108. 111,282:  x.  64. 66. 68. 
Streaked  Thecla.  Thecla  striffosa,  vii,  157. 

279.280.281.282;  x.»2. 
striata.  Melandrya.  v.  120. 
striatella.  Plusia.  lx.44. 
striatulQS.  Trox.  v.  83. 
strigataria,  Phiffalia.  vU.  241. 282. 
Strlffoderma,  y.89. 

arborioola.  v.  89. 
strigosa.  Theola.  vli.  157.279.280.281.282;  x.92. 
Striped  Caloptenus.  Galoptenus  bivittatus. 
Yi.56;  ix.  90. 91. 96. 120. 126. 183, 134.  IBS. 
Cucumber- beetle.     Cucumber    Beetle, 
Diabrotioa  (Galeruca)  vittata.  i.52;  ii, 
77;  V.  161,170. 171,  172;  vl.  83.  165.  169.  pp. 
ii.lli.iv;  X.44;  xl.66.69.77;  xii.ll. 
Cutworm.    (See  Corn  Cutworm.) 
Flea- beetle.  Cabbage  Flea- beetle.  Or- 
chestris  (Haltica)  vittata.  v.  161, 173;  vi. 
168.pp.ii.lii. 
Potato-beetle.    Oldfashloned    Potato- 
beetle.  Epicauta  (Lytta)  vittata.  ii.  64, 
66;  v,116:  yi.l25.  162.  163.  p.  iii;  ix.4:  xi, 
7. 
strobi.  Lachnus.  vlii.117. 

Plssodes,  v.ld9:  vi,3<l.43.13S.  pp.  lii.iv. 
Schizoneura.  viii.  140. 
StroQgvlium.  v.  12^3. 
tenuiooUe.  v.  131. 
StrophOAomns.  v.  137. 
stygicus.  Oxyporus.  v.  70. 
StylopidaB.  v.  112, 113. 117. 
Stylops.  Y.118. 

subangulata.  Aspidoglossa,  yi.89.140. 
Bub-claTicornes,  v.  56. 56. 
subgotbica.  Agrotis.  vii.89.  204.  205,  206.  278; 

ix.l41:  X.182. 
Subjoined  Mamestra.    (See  Speckled  Cut- 
worm.) 
subjuncta.  Mamestra.  vii.  214;  x.  136. 
subsignaria.  Eugonia.  vii.  243. 277. 279. 
subspinosus.  Macrodactylus,  i.24;  v,87;  vi. 

103.  pp.  i. lii.iv;  vii. 34. 278. 
subterraneuB.  Bcarites.  xii.  108. 
succinctus.  Gryllue.  ix.  96. 
sufFusa.  Agrotis.  vii,  210. 
Sugar-maple    Borer.  Giycoblus    (Clytus) 
speciosus.  V.154:  vi.38.44.  83. 151.  pp.  iii,iv. 
sulphurea.  Arphla,  ix,94. 
Locusta.  ix.94. 
(Edinoda.  ix.94. 
sulphureum.  Acridium.  Ix.  94. 
sulphurous.  Gryllus.  ix,94. 
Tomonotus.  ix.  89. 94. 107. 108. 
var.  carinatus.  Tomonotus,  ix.94. 108. 
sulphurous.  Tomonotus,  ix.  94.  107. 

108. 
xanthopterus.  Tomonotus.  ix.94, 108. 
Sumach  beetle.  Jumping.    (See  Jumping 
Sumach  beetle.) 


Sumach  Gall  Plant-louse.  Pemphigus  rhois. 

viii,  152. 
Sunins,  V.71. 
superans,  Acronycta.  ii.  51. 

Apatela.  x,  131. 
surinamensis.  Necrodes.  v.  58. 
suturaliB.  Batyle.  v.  155. 

Ichneumon,  x.  41. 
Swallow-tail,    Phileaor.      (See    Philenor 
Swallow-tail.) 

-tails.  PapiUo,  iv.  2;  v,  2;  vii.  135. 269. 
sylvatica.  Clisiocampa.  vi.  89;  vii,  196.  S77, 

279.281;  x,  123. 
eymphoricarpi.  Aphis,  viii,  99. 
Rynchitides.  v.  66. 
Synchlora.  vli.  272. 

rubivoraria.  vii,  238. 282. 
Synchroa,  v.  120. 

punctata,  v,  120. 
Syneta.  v.  165. 
Synmerldes.  v.  183. 134. 
Syrbula.  ix.83.84.102. 

admirabilis.  ix.  88. 98. 100. 

leucocera.  ix.93.lQ2. 

montezuma.  ix,  102. 
syringes.  .Sgeria,  vii.  174.281;  x.  106. 109. 
Syrphldae.  iv.8;  v. 8;  vi.  78;  vill.179;  ix.61. 
Syrphus.  1.62.63;  viii.  56. 178. 179. 
Syrphus  flies,  Syrphidro.  i.S2.62;  iv.8, 197;  t. 
8;  vl.78;  vill.178;  xli.90. 

fly.  Boot- louse.    (See  Root- louse  Syt- 
phus-fly.) 
Systena.  v.171.173. 

blanda.v.l7S. 


Tabanidffi.  vi.73;  ix.59.61. 

Tabanus,  ix.60. 

Tachina.  i.32..34;  11.16;  111,121.124;  ix.ao. 

aletiffi,  xi.97. 

anonyma.  xi.97. 

orgyia?.  ii.  16. 

phycitffi.  iii,  123. 
Tachina-flies.  lx,137:  xl.  14.28,53. 
'    -fly.  Red-tailed.    (See  Red-tailed  Tach- 

ina-fly.) 
Yellow-tailed.    (See   Yellow-tailed 

Tachina-fly.) 
Tachinus,  v,74. 
Tachygonides,  v.  135. 
Tachyporides.  v. 68, 74. 
Tachyporus.  v,74,75. 
Tachys  inourvus.  xii.27. 
Tachyusa.  v.  73. 
Tfenia  pllcata.  ix.70. 
talidiformis,  Crambodes.  x.  180. 
Tamarack  Aphis.  Lachnus  laricifex.  viii,  11"- 
tanaeeti.  Biphonophora.  viii.  68. 
Tansy  Aphis,  Biphonophora  tanaoell.  xii> 

68. 
Tanymecus.  v.  137. 
tapetzella.  Tinea,  vli.  264. 278. 
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Tape-wonn,  Folded.  (Bee  Folded  Tape- 
worm.) 

Tap6-wonns«  lx.58,59. 

taraodl.  Hypoderma,  ix.61. 

Tarnished  Plant-bos.  Lined  Plani-buff, 
Lygns  lineolaris=Gap8Uii  linearis,  ii.  G2. 66. 
66:71.12;  zii.104. 

tartarioa,  Locnsta.  iz.96. 

taslei.  Solen  opera,  v.  152. 

taa.  Pieris.  Iz.  27. 

Tawny  Emperor.  Apatura  cl7ton=A..  herae. 
▼ii.155;  x.89. 

Taxicomes,  v,  124. 

Telea.ylI,27L 

polTpbemus.  v.  23;  vii.  191 ;  z.  124, 176. 

Telephoridae.  It.  81;  v.  31.92,98,111.115;  zii. 
111.114. 

Telephorides,  v.  106. 107. 

Telephonia,  v,  107, 108. 

TeleslUa  cinereola,  z.  180. 

telifera,  Agrotis.  vil.  84. 210. 

Ten -lined  Potato- btsetle.  (See  Colorado 
Potato- beetle.) 

Tenebrlo.  t.  97. 110. 122. 123. 124. 
manrltanicos.  v.  64. 
molltor.T,121.123.129. 
obaonrus,  v,  123. 

Tenebrioides  maurltanica,Tf,98,p.  11. 
Tenebrlonidffi.  v.  34.  111.  113. 121, 122. 124. 130;  yl. 

80.83.86. 
Tenebrionides.  v.  122, 123. 
tenebrosa,  (Edipoda,  iz,  94. 
t6nebrofiU8.  TomonotUB.iz,94, 109. 
Tent  Caterpillar,  American.    (See  Apple- 
tree  Tent  Caterpillar.) 

Apple-tree.  (See  Apple-tree  Tent  Cater- 
pillar.) 

of  the  Forest.  Forest  Tent  Caterpillar, 
Forest  Lackey  Moth.Glieiocampa  syl- 
vatlca,tl,18;  vl,  12. 13, 89;  vll.  107, 110. 198. 
277.279.281;  z.  123. 

of  the  Orchard.    (See  Apple-tree  Tent 
Caterpillar.) 
TenthredinldBB.vi.71.77:  z.62.63. 
Tenthredo  roB8e.iv,23;  v.23. 
tennicolle,  Stronflrylium.  v.  131 . 
tenuis.  8e8ia.z.  169. 
tennlstrlatnm,  Anobium.  v.  102.  , 
terebrans,  Hylurffus,  v,  146;  vl,  38, 43, 146.  p.  ill. 
Terla8.vil.269. 

Ilsa.vll.l48;x.79. 

nldppe.  Tii.  148. 278;  z.  79 
tennlnale,  Calopteron,  v,  105. 
termlnalls.  Aphodias.  v.  81. 
terminans^Braohys.  v.  96. 
TermltId«B,vi.71. 
terrestri8.Troz.v.83. 
tersa.  Chierocampa.  z.  159. 
tesBellarls,  Halesidotii.  vii,  185.279;z,116.168. 
tesselata.  A^roUs,  vli.91,206,278;  z.  133. 

Pyrgu8.vii.161. 

8chl8oneura.viii,139. 


Tessellated  Skipper,  Pyrgus  tes8ellata,Tii, 

161. 
testacea,  Plusia,  iz,  42. 
testaceus.  Cacuja8.v.65. 

Palaminas.v.72. 
Tetracha  virKinica.  11. 64;  vl,  162. 
Tetramera.  iT.32.33.35;  y, 32, 33. 34. 126. 131, 179; 

vi,80.127. 
Tetramerons   Plant-beetles,  Pbytophaea. 

iv,  19.81;  v.  19.31,127,128.160. 
Tetraneura.  yiil,  25, 33, 36, 37, 41, 43. 

ulmi,  vii,  74;  vlii.  119, 136, 146. 
Tetraneuriden.  vili,  35. 
Tetranychi,  zii.  126. 
Tetranychince.  iz,  65. 
Tetranychns,  zii,  126. 
Tetraopes,  v,  158,159. 
Tetratoma.  v,  120.124. 
Tetropp.  V.  168. 
Tettiffidea,  iz.  86. 

lateralis,  iz,  96. 

polymorpha,  iz,  96. 
Tettiginse,  iz.  77, 80, 81, 83, 86»  130. 
Tettlffonia,  i,  69. 
Tettiz.iz,  81.86.92. 

ornata,  Iz.  96. 

polymorpha.  iz.  96. 
texana,  Eresia,  z.  164. 

teztor.  Hyphantrla,  11. 19;  vii.  107,111.185,277, 
278.279.280.281,282.283;  z,  116,154. 

Spilosoma.  11, 18. 
Thalacltes,  v,  137. 
Thalerophaga.  iv.  19,36;  v.  19,37,83. 
Thanaos..vii.  270. 

juvenalis,  vii.  162. 

lucilius.vii.161. 
Tharos    Butterfly.     Phyciodes    (Uelitsea) 

tharos.  vii.  151.277;  z.  83. 163. 
tharos.  Melltcea,  z.  83, 

Phyciodes.  vii.  151,277;  z,  163. 
Thecabiup,  vili.35. 
Tbecla,  vii.270. 

acadicH,  z.93. 

calanu8.  x,  93. 
fuhicer.  1.70. 

humuli.  vil.157.277.279.280.282:  x,92. 

irus,  z,94. 

isocrates.  11,95. 

m- album,  z.92. 

niphon,  z.94. 

pceas,  z.93. 

paeudareiolas.  z,94. 

smitacis.  X.93. 

striffosa.  vii.  157.279.280.281.282;  z.92. 

titus.  z,  94. 

vlolacea,  z.94. 
Thecla.  Hop-vine.     (See  Hop- vine  Thecia). 

Streaked.    (See  Streaked  Thecla.) 
:  hnlazes.  vlii.  34.38.42.144. 

<i*iercicola,  vili.  34. 

ulinicola,vilI.  142.144.204. 
Therldion  brassicsB.  iz.21. 

hypophyllum.  lz.21. 
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Thirteen- spotted  Lady-bird.  Hippodamia 

IS-puDCtata.  ii.64;  yM62, 163. 173:  yiii.174. 
ThiBtle  Butterfly,  Pyramels  cardui.  yii,l54. 
278.282;  x.  87. 153. 
Plasia.  PIuBiri  precationis,  vii.  22D,282; 
ix,  43. 44. 47. 49:  Z.148:  xi. 39. 40. 41. 42. 
thiaspeas.  Aphis,  viii,88. 
Thoas  Butterfly.   (See  Cresphontes Butter- 
fly.) 
thoas.  Papilio.  vii.  139. 
Thoe  Butterfly.  Chrysophanus   thoe.  vii. 

158.279.282;  x,95. 
thoe.  Chrysophanus,  vii.  158. 279, 282;  x.95. 
thoracica.  Cassida.  v.  177. 
Thorn-headed  worms,  ix,  58. 

•leaf  Aphis,  Aphis  crateeffifolice.  vill.lOl. 
-tails.    (See  Horn-tails.) 
Thousand- legs.   (See  Myriapods.) 
Thread  worms,  ix.59. 

Three-dotted  Psyila,  Paylla  tripunotata,  viii. 
18. 
-lined  Potato- beetle,  Lema  (Crioceris) 
trilineata,  v.  164,  165;  vi.  158.  165,  p.  ill 
-toothed  Saperda,  £lm-tree    Baperda. 
Saperda  tridentata,  vl,  38. 44. 156.  p.  ii. 
Thripida}.  vi.73. 
Thrips.  ThripidsB.  vi,  73. 
thujiB.  Phytoptus,  xii.  138,  139. 
thyatiroides,  Plusia.  ix,  44. 
Thymalus.  v,  175. 
Thyreus,  vii.  270. 

abbotti.  vii,  164. 280.  283;  x.  100. 
Thyridopteryx.  vii.  271. 

ephemerffiformis.  ii,  86;  vii,  187;  x,  118; 
xii.  101.    (See  Bag  Worm.) 
Thysanura,  iv,  1. 24;  v.  1,  24. 
Thysbe   Clear    Winir,    Bee    Moth.    Sesia 

(Heemorrhaffia)  thysbe.  vii,  164. 
thysbe.  Haemorrhaflria.  vii,  164. 

Sesia.  vU.  164. 282;  x.  99. 
Ticks,  Ixodidffi.  ix,  58.  59,  65. 
Tlflrer  Beetles.  Cioindelldae.  iv.  24, 36;  v,  24. 
86. 38,  39.  92;  vi.  80.  81.  87;  Ix.  136. 
Moth.  Ari^e.    (See  Arge  Tiger  Moth.) 
Isabella.    (See  Hedgehog  Caterpil- 
lar.; 
Tile-horned  Prionus,  Prionus  imbricornls. 

v.  152;  vl.  38.  48. 148.  p.  ii. 
tiliffi.  jEgeria.  x.  106. 109. 
Drepanoslphum.  viii.  188. 
Siphonophorn.  viii.  188. 
Selandria.  x,  61.65,67. 
tiliarla.  Hibernla.  x.l49;  xi. 25. 31. 34. 54. 
TIllus.  V.  109. 
Timothy  worms,  xl,8. 
Tinea,  iv.  183;  v. 64;  vii,273. 
bisellella.  vii,  265.278.280. 
dorslstrlgella.  vii.  262. 
flavifrontella.  vii.  262.278. 
granella.  iv,  183:  vii,  265, 280, 283. 
pelllonella.  vii.  285.279. 
rusticella.  vii.  264.278. 
tapetzeila.  vii.  264. 278. 
vestianella,  vii.264.278. 


Tinea.  Cabbage.  (See  Cabbage  Tinea.) 
TIneidffi.v.l69:  vi.72;  vii.  262. 269. 273. 
TIneids.  Tineidse.  v.  169;  vi.  72;  vii.  262,  SO. 

278. 
Tingidie.viii.i2. 
Tiphia  inornata,  vi,98. 100. 
tipulie.  Platyga8ter,x,212. 
Tipulidffi.  vl.73. 
tipuliformis.  iEgeria.  vi.  39.44.  p.  ii;  vii.  ITS. 

279;  X,  106, 107. 151. 
titus.  Thecla,x.94. 

tityrus.  £udamuR.vii.  163, 277.281;  x.96,15S. 
Tityrus  Skipper.  Eudamus  tityus.  vll  163^ 

2n,281:  x.98.153. 
tityus.  Dynastes.  V.84;  vi.96.  p.  il. 
Tobacco- worm    Moth.    Carolina    Sphinx. 
Macrosila  Carolina,  vii.  168.  289.281.^;  z. 
103. 158. 
Tolypejrelleda.  vii.  197;  x.l66. 
fomato  worm.  Five-spotted  Sphinx.  Macro- 
sila 5-maculata.  yil.  169. 280, 281. 282  x.l(N. 
(See  Com  worm.) 
tomentosus.  Chiienius.  xii.  111. 

Btaphyllnus.  v.  69. 
TomlouB.  V.  65. 66. 146. 147. 
exesus.  v.  147. 
pini,  v,147. 
xylographus,  v.  147. 
Tomonotus.ix.85. 
oarinatus.ix.94. 
nietanuB,  ix.  89, 94, 1<)7, 108. 
pseudo-nietanust  Ix.  94. 
sulphurous,  ix.  89. 94. 107. 108. 
var.  oarinatus.  ix.  94.  liiS. 
sulphurous,  ix.  94. 107. 106. 
xanthopterus.  ix.  94. 106. 
tenebrosus,  ix.  94, 109. 
xanthopterus,  ix.  94. 
Toothed  Hylurgus,  Hylurgus  dentalos,  r. 

147;vi.38.43.146.p.ii.iU. 
Tortoise- beetle.  Black-legged.  (See  Black- 
legged  Tortoise- beetle.) 
Golden.   (See  Golden  Tortoise-beetle.) 
Mottled.    (See  Mottled  Tortoise-beetle.) 
Two-striped.     (See   Two-striped  Tor- 
toise-beetle.) 
Tortoise    Beetles.    Cassididep.  Cassidio^. 
Cassidides.  v.  127, 161. 162. 163. 175;  vI.85.U7. 
171.p.iii. 
Tortricid®.  vi.  72;  vii.  115. 254, 269, 273. 
Tortrix,  vil.273. 

'Cinderella,  vii.  255, 277. 
fervidana,  x,  154. 
malivorana.  ii.6.20;  iii.159;  vi.ll;  vU.S4. 

277. 
paludana,vii.ll8. 
r  i  le  y  an  a.  vii .  256, 279. 280. 282, 283. 
trifurculana,  vii.  114.257. 
Tortrix.  Oak.    (See  Oak-leaf  Tortrix.) 

Walnut    (See  Walnut  Tortrix.) 
Touch-me-not  Aphis,  Aphis  impatiens.  tIU. 

98. 
Toxares  tritioaphis,  viii.  176. 
Toxoptera,  viii,  35. 36. 89. 40. 42, 46. 
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Tozopteriden.  Till.  35. 
TozotQS.  T,  156. 

TraeheUdes,iv,S3.S4;  v.33.35,in.lli{. 
Tra^oeepbala.  ix.  85. 134. 

infueoata.  ix.93. 

radi8ta.iz.9S. 

sordlda.  Ix.  88. 93. 1 A7. 

▼Iridif  aaoiaU.  ix.  85. 88. 9S,  105. 

var.  Tlrsiniana.  ix.  88. 98. 105, 106. 134. 
radiata.ix.88,93.106. 
inf  ascata.  ix.  88. 93. 106. 134. 
Tra«o«ooia,T.152. 

haiTi8l,y.l62. 
Trama.  yUi.  33. 35. 36. 41, 42. 43. 167. 168. 

radicis,Tiif,168. 
Trainiden.yiU.35. 

traDBverftata.  Entrapela.  vil,2l4. 280, 281. 282. 
trapezina,  CoBmla,  i.  79. 
Trechns,v,48,49. 
tredecim-panotata.  Hippodamia.  li,  64;  vi, 

16Z.l€3,i;d;vili,174. 
tredeeim-pimotatus,  Spbenophoru8.T,144. 

▼ar.  pnlcbellas.  8ptienopboni8.y,144. 
Tree-hoppers  and   Leaf-boppers.  Falffo- 
ride  and  CercopidiB,  yi.  11. 12. 72. 74;  yill.  U. 
Trematoda,  ix.fiO. 
Tremex  colomba.  yi.  84. 41. 44,  pp.  i,ii.iii,ly; 

x,7L 
trlan^laris,  Dlsonycba,  y,  178. 

Hrdrophilas.  y.63. 
tricarinata.  Camnnla.  ix,96. 
Trichina,  ix.  68. 
Trichina,  y.  90, 91.     , 

lnnnlatuc»,y.9L 
Trichoenemia  spiculatu8.y,152. 
Trichode8.y.]09. 

apiaria8.y,109. 
Trichopteryffidn.  iy.33.S6;  y. 33. 36, 56, 63. 
Trichopteryx.y,63. 
tricolor,  T]rpopboras.  y.  168. 
tricosa,  ^roti8,yii.205,206;  x.lS2. 
tridentata.  Haperda,  yi.  88, 44, 156,  p.  ii. 
trifasciata.  Hoplia.  y.86. 
trifasclatus.  H7pulu8,y,120. 
trifurcalana,  Tortrlx,  yii.114.267. 
trilineata.  GrioceriB.y,164. 

Lema,  y.  164. 165;  yi,  158, 165.  p.  iii. 
trilineatne,  Nematns,  x.  64, 68. 
trimaculata,  Labidomera.  y.  167. 
Trimera,  iy.a2;  y.  32. 177;  yl,80. 

eamivora,  y.  178, 182. 

fungiyora,  y,  178. 
Trimerotropis.  ix.86. 

sqaalis.  ix,94. 

maratima.  ix,  90. 95, 113. 

▼ermcnlata.  ix,  90, 95, 112. 
Trim  Lady-bird  or  Lady-bug,  Cooclnella 
(Cyeloneda)  8angiiinea=Cocoinelltt  mun- 
da.  vl.173;  yli,60,119;  yiU.174:  xil.40.42.11)'. 

Prominent.   (See  Bed- bumped  Promi- 
oenU 
Trimerona  Fangus  beetles,  Bolitophaea,  y. 
178. 

trinotatns.  Baridims,  yi.l42,p.  iii. 


Tdoxys  cerasapbis,  ylil.176. 

popnlapbis.  yiii,  176. 

salicapbis,  yiii,  176. 
Trioza.  yiii,  212. 
Triplox.  y.l79.18l. 
tri punctata,  Psylla,  yiii,  18. 
tripustulatus.  Cbilocorus,  v.  184. 

Exocbomus.  y.  184. 
trlstis.  Coreus,  ii,61;  ly,6;  y,  6;  yi.  1^.163. 

Lacbnosterna,  y,  87. 

Pbyllopbaga.  y,S7. 
trlticaphis,  Toxares,  yiii,  176. 
tritioi.  Cecidomyia,  i,  18. 

Diplosis.  X.  202, 213, 217. 
Trocbilium,  y.26. 

polistiforme,  i,26. 
Troffidaa.  y,  87. 79, 80, 82;  yi,  70, 80. 82. 
Troffosita.  iy,  182,188;  y,64,65. 

caraboldes,  iy,  183. 

oastanea.  iy.  182, 183. 

cortioalis.  iy.  182;  y.  64. 

maurltanlca,  iy,182,188:  y.64:  yi,93. 
Trogositidce.  iy.36;  y.  36. 56, 64, 178. 
Troilus  Butterfly,  Popilio  trolius,  yii,138, 

279,282;  x.74. 
troilus,  Papillo,  yli,  188, 279, 282;  x,74. 
Trombidia  hexapoda,  iii,  158, 
Trombldldce,  ix,65. 
Trombidllnffi,  ix.65. 
Trombidlum.  ylltl08.179. 

bulbipes,  yiii,  108. 

locustarum.  ix,  136. 

8Arloeum.yi.56. 
Tropideres,  y.  l'J9. 
Trox,  y,82. 

porcatu8,y,83. 

pustulattts,  y,82. 

strlatnlus.  y,8S. 

terrestris,  y,88. 
Truncatipennes,  y.44. 
trunoatuB,  Spbenopborus.yi.l44;  yii.34. 
Truxalini.ix.83.87. 
Truxalis.  ix,83. 

anffusticornis.  ix,92. 

breyicornis,  ix,  87. 92, 97, 133. 

notochlorus,  Ix,  92. 

yiridulus.  ix.92. 
Tr  ypeta  asteris.  1, 33. 

cerasi,  1.33. 

cingu  lata.  1,38. 

pomonella,  i,  29. 

siffnata,  i.33. 

80  lidaffinis.  1.32.83. 
tuberculatum.  Aoridium.lx.95. 
tubulus,  AcmsBodera.  y.96. 
talipa3.  Aphis,  yiii,8],188. 

Bhopalosiphum,  vili.  80, 188. 

Hiphonophora.  yiii,  188. 
Tumble- buffs,  Pill-rollers,  Copridie.  Iv.  36; 

y.37,79,80;  yi, 70,80,82. 
Tumble-duntr  Beetle.  Cantbon  leevis,  y,  80 
Turnip  Beetle,  Cleouus  punctlyentris.  xii, 
55. 
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Turnip  Butterfly.  Potherb  Butterflf,  Pieris 
oleracea.  tU.  148. 278. 280. 281. 282;  ix.  9. 36. 
27.28.29.90.81,82.34,85;  x.  77. 
Flea-beetle,  v.  161. 
Tumus  Butterfly.  Papilio  tumus,  vil.  189. 

277.279.282;  x.  74.173. 
tumuB.  Papilio.  vtl.  189.277.279.282;  x.  74. 173. 

var.  fflauca,  Papilio.  vii.  189. 
TuBBOok  Moth.    (See  White-marked  Tub- 
sock  Moth.) 
Checkered.   (Bee   Checkered  TusBOok 
Moth.) 
Twioe-Btabbed  Lady-bird,  Ghilocorus  bi- 
TulneruB.  11.98;  v.  184;  t1.  174:  vii,  128;  viil, 
174. 
Twiff  and  Axil  Borer.  Amphicerus  (Bostrl- 
chus)  bioaudatuB.  v.  102;  vi,  88. 43. 123.  pp. 
1.11.  ill. 
Borer.    (See  Parallel  Lons-hom.) 
Girdler,  Onclderes  cinRuIatuP.v,  159;  vi, 

8^. 
Lice,  LachnuB.  ill.  189;  iv.  196;  vlii,  22.83, 

84.85.87.88,41.43.109.116,120. 
pruner,  Oak.    (See  Oak  Twiff-pruner.) 
pruners,  Elaphidion.  v,  154.159. 
Twin-Bpotted  NiUdula,  Stelidota  ffeminata. 

1,18. 
Two-Bpotted  Vine- chafer.  Anomala  bino- 
tata.  vi,  105.  p.  11. 
-striped  Tortoise-beetle,  Cassida  bivit- 

tata,  v.  175.177;  vi.  172,  p.  iv. 
-winded  Flies.   (See  Flies.) 
Tychea.  vlii.  85. 87. 41. 43. 165. 167. 
erifferonensis,  vill,  100. 168. 
panici,  viii,  23.4.3.138,169. 
Tycheinae,  viii.  86.37. 
Tyloderes.  v.  137. 
Tyloderma  fraearisB.  xil,  61. 
Typhlodromus  pyri.  xil,  140. 
Typocerus.  v,  166. 
TypophoruB.  v.  166. 168. 

tricolor,  v,  168. 
TyroglyphlnsB,  ix.  66. 


u-aureum.  Plusia,  ix.  44. 
u-brevis.  Plusia.  Ix,  44,50. 
Uliota.  V,  65. 
ulmariee.  Aphis,  viii,  64. 

Siphonophora,  viii.  64. 
ulmi.  Aphis,  viii.  43. 119. 136. 

Eriosoma.  viii.  136. 

Lachnus.  vlii,  119. 

Phytoptus.  xil,  187. 

Schizoneura.  viii.  1 19, 124. 140, 204, 211. 

Tetraneura.  vii,  74;  viii.  119. 186. 146. 
ulmicola.  Byrsocrypta.  viii,  43. 142. 204. 

Callipterus.  viii.  111. 

Colopha.  vii.  76;  viii.  142. 144.  204. 

Olyphlna,  viii.  89, 142. 204. 

PemphiffUB,  vill.  142. 

Thelaxes,  viii.  142, 114. 204. 
ulmlfolii,  Callipterus.  viii,  195. 196. 


ulmi-fuBus,  PemphiffUB,  vill,  163. 
Uloma.  V.124. 
oulinaris,  v,  124. 
imberbis.  v,  124. 
impressa.  v,  124. 
punotnlata,  v.  124. 
Ulomides.  v.  122. 128. 126.. 
ultronia,  Catocala.  vii.  285. 279. 
umbilica.  Uropoda.  vii. 28. 
Unarmed  Rustic.      See  Yarieffated  Cut- 
worm.) 
Underleaf  Spider,  Theridion  hypophyllum. 

lx,21. 
undulosa,  Daremma.  x.l59. 
unioolor,  Macrobasis,  vi.  126.  pp.  1.11;  xii. 
104. 
Pezotettix.  ix,  92. 95. 118. 
Unicorn  Prominent,   Unicom  Apple-tree 
Caterpillar,  CoBlodasys  (Notodonta)  iml- 
oomis.  vii,  191 ;  x,  120. 147, 181. 
unicornis,  CoelodaBys.  vii.  191;  x.l47. 

Notodonta.  vii.  191;  x.  120.181. 
unio,  Eudryas.  vii.  178. 279. 280:  x.  111. ITS. 
unipnncta,  Heliophila.  vii,  101.  224, 278.  m 
288.    (See  Army  Worm.) 
Leucania.vi,  56,  pp.  li.ili,  iv;  vii.  S3. 81.93. 
101.119.224.278,280.283;   x.  5;   xi.  8.  49; 
xii.  102.   (See  Army  Worm.) 
unlpunctata.  Physonota.  v.  176. 
UpiB.  V.123. 

Ui-oceridie.  vi, 85. 86. 41, 71. 77;  x,  62,63,70. 
Urocerus  abdominalia,  x,71. 

albicornis.  x.  71. 
Uropoda  amerloana.  vii.  218. 

umbilica,  vii.  28. 
Ursula  Butterfly,  Limenltie  Ursula*  vii.  154. 

279.280.281.283:  x,  87. 162. 
Ursula.  LimenitlB.  vii.  154.279.280.281.283;  x. 

87,162. 
urticffi.  Vanessa.  ix.l8. 
urticfficolens.  Psylla.  viii.  18. 
Utetheisa.  vii.  271. 
bella.vii.180:  x,118. 


Vacua,  viii,  85. 

Vacuna,  viii, 33. 35. 37. 41, 48, 142: 145. 
Vacuniden,  viii.  85. 
Vacunini,  viii.  124. 

Vaflrabond  Qall-louse.  Pemphiirus  (Bjrso- 
crypta)  vairabnndus,  iv.  194.199;  viiL146. 
151. 
vafi^abundus.  Byrsocrypta.  iv,194;  vlii.lSl. 

Pemphigus,  iv.  199;  viii,  146.151. 
vairans.  Schizoneura,  vii,  78. 
Valffus,  v,90,91. 
Valleda  Lappet  Moth.  Tolype  (Gastropaohs) 

velleda.vii.197,277;  x.166. 
Vanessa,  vii,  270. 

antiopa.  vii,  163.279.282.283:  x,85,lO. 

milbertl,  x.  164. 

ptoffne,  11.69. 

urticffi.  ix,  18. 
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Tanlllie.  Affranlla.  z.80. 

Variable  Yine-ohafer.  Anomala  varians,  11, 

S4:y,89;t1,105.  pp.  til. 
Tarians.  Anomala.  il.S4;  vl,105,  pp.  1,11. 
Tarieffated   Cutworms,  Unarmed   Bustlo, 

AgroUs  saucla.  ▼11.84.94.211.278;  x.134. 
variolosa.  Pol7phylla.v.86. 
Tasatee.  xll,  13S. 
vaatatrlx.  Phfllozera.  vHLSl^lSS. 

Bhlzaphls.  vlll.  1S8. 
velldda,  Oastropacha.  ▼11.197.277. 

Tolype,Wi.l97;x.l«>. 
venosa.  Pierls.  Ix.  27. 28. 29, 32. 

var.  marglnalls,  Pleris,  iz,  28, 29. 82. 
ventrallfi,  Nematus.  x.  64. 68. 
Teotrlcosns.  Heteropns,  xll,  160. 

Nematus.  ▼1.61;  x.65.68:  xl.6.24.46. 
veousta,  Sohlzoneura.  vlll.  139. 
Verbena  Aphis,  Slphonophora  ▼erbenffi, 
Tiil.6S. 

Mite.  Dendroptus  sp.,  xll.141. 
TerbeniB,  Slphonophora,  ▼111,68. 
Vermes,  lx.58. 

Vernal  Dirapbla.      (See  Jumping  Plant- 
louse.) 
remalls,  Dlraphla.  ▼Ill,  14. 

Pierls,  Ix,  27. 
veniata.  Anlsopteryx.  111.99;  ▼1.16.89.  p.  1; 
vii.  197. 110,119.238.289. 277. 278. 279;  xl,  25,26, 
29.81.   (See  Spring  Canker-worm.) 
▼emonlie.  Aphis,  vlll.  97. 
vemioa.  Plnsla.  ix.  43.44,47,48,60. 
▼ermcalata,  Locusta.  Ix,  96. 

Trimerotropis.  Ix,  90. 95. 112. 
▼ermcalatam,  Aoridium.  Ix,  96. 
versicolor.  Darapsa,  x,  168. 
▼ertlcolor.  Aphis,  Wll,  211. 
vertienlata,  Plasla,  ix,  60. 
v«*P6rtlna,  Serica,  ▼.  88;  ▼I.  102,  p.  Iv, 
^espldiB,  ▼!.  71. 
vestalls.  Callimorpha,  li.49. 
vestlanella.  Tinea.  ▼11.264.278. 
vestita,  Earyomia.  ▼I.  108. 

Saperda,Yl,  156.P.  11. 
vialis.  Amblysclrtes,  ▼U,  161. 
vibarnaphls,  Aphldlas,  vlil.  175. 

Praon.  ▼111.176. 
vibaml.  Aphis.  ▼111.96. 
▼idae.  Aphis.  ▼iU.88. 
▼iffintimaculata,  Psyllobora,  ▼.  186. 
viUosam.  Elaphidlon.  ▼I.  38,  43.  150.  pp.  1. 
ULIv. 

villosus.  Creophllus,  ^,69. 
viminallB.  Chaltophpnis.  ▼ill.  105.200. 
Tiae-chafer.  Anomala  ▼itls.  11, 54. 

American  or  Light- losing.    (See  Ameri- 
can Vine- chafer.) 
Spotted.   (Bee  Spotted  Vine-ohafer.) 
Two-spotted.    (Bee  Two-spotted  Vine- 
chafer.) 
Variable.   (See  Variable  Vine-chafer.) 
-chafers.  Batelldn,^,S1.87,79.84.8S.88:  ▼!. 
70.82.84.86.87.104. 
viola,  Pezotettlx.  Ix.  90.96.120. 
-5 


▼lolaoea,  Neorobla.  ▼,  109. 

Thecla,  x.  94. 

▼iolaceus.  Staphyllnus.  v.  69. 

▼iolans.  Nephelodes.  ▼ll.  99,220.278;  x.  139. 

Violet  Nephelodes.  Nephelodes  ▼iolans.vli, 

99.220.278:  x.139. 
Virginia  Ermine  moth.    (See  Yellow  Bear.) 
▼irglnlana,  Looasta.  ix,98. 

(Edipoda.  ix.93. 
▼Irginianum.  Acrldlum,  ix,  93. 
▼irginlanns.  Oryllus.  lx.93. 
▼irginica.  Ctenuoha.  x.  170. 

Spilosoma.  1^.  188. 189;  ▼ll.  80.  183.  277.278. 
280,281;  x.  116. 169. 

Tetracha,  11.64;  ▼1.162. 
▼irginiensls,  Chalcophora,  ▼.96;  ▼1,112,  p.  Hi. 

Pierls.  ix.27. 
▼Iride,  Phsedon.  ▼,  168. 
▼Iridescens,  Glyphe.  x,39. 
▼Iridlfasciata,  Locusta,  ix,98. 

Tragocephala.  ix.  85. 88. 93. 105, 

▼ar.  Infuscata,  Tragooephala,  ix,88.93, 
106.134. 
radlata,  Tragocephala,  Ix.  88, 98. 106. 
▼irglniana,  Tragocephala.  ix,  88,  96. 
105,106,  134. 
▼Irldifasolatum.  Acrldlum,  lx,93. 
▼irldlfasclatus.  Gomphocerus.  lx,98. 

Gryllus,  ix,98. 
▼Iridlpennis.  Hoprooephala.  ▼,  125. 
▼Irldls,  Chloealtls,  ix.92.99. 

Chrysochraon.  ix,92.99. 
▼Iridlsignata.  Plusla,  ix.44. 
▼iridultts.  Truxails.  lx,92. 
▼Iticlda,  Fidla,  ▼.168;  ▼1.160.  pp.  11.111. 
▼Itlcola.  Fldla.  ▼.  168. 

Slphonophora.  ▼111,65. 
▼Itlfoliffi.  Byrsoorypta,  yiii.  158. 

DactylosphsBra.  1. 21, 22:  yiU.  158. 

Pemphigus.  1.21;  ▼111.158. 

PhyUoxera.  iv.  196. 199;  ▼ill. 5, 31. 43. 158. 163. 
▼itls.  Anomala.  ii.54. 

Aphis,  ▼111,56. 

Leoanium,  vil.  120. 

Selandrla.  x,65.67. 
▼itlsana.  Peritymbla.  ▼ill.  158. 
▼itivorana.  Penthina,  ▼11.257. 280. 
▼itreus,  Mesochorus.x,39. 
▼Ittata.  Epioauta,  ▼I.  125,  162.  163.  p.  111;  lx.4, 
12.104. 

Lycoperdlna,  ^.182. 

Orohestrls.  ▼!.  168. 

Dlabrotlca.  1.52;  il.77;  ▼.  170,  171,  172;  vi, 
83,165,169,pp.li.liI.lY;  x.44;  xl.66.69.70; 
xll,  11. 

Galeruca.  ▼.HO;  yi.lOS.  p.  ill. 

Haltica,  vLies;  pp.  11.  111.  1^. 

Lytta.  11.64.66;  ▼.116;  ▼1.125. 

Bflcrorhopala.  ▼,  175. 

▼ar  IsBtula.  Mlcrorhopala.  ▼.175. 
▼ittatus.  Oxyporus.  v.  70. 
▼Ittlgera.  Coscinoptera.  ^.170. 
VoIuoeUa.1.62. 
▼nlgaris.  Cicindela.  Yi,  88. 
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vulgaris.  Melolontha.  v.S. 
Yulpeculus,  Mononychus.  v,143. 
vulpina.  LlohnaDthe.  v,86. 
vulpinuB.  Staphylinus,  t,69. 


W 


Walklnff- sticks.  Spectres.  Phasm^dsQ.Ti.TO; 

ix.  60.73.80,82. 

Walnut     Leaf-crumpler.     Case     Bearer. 

Phyoita  (Acrobasis)  juelandis.  iii.  117;  iy, 

188:  Y.  100;  yil.  '250.280,283;  xi.H. 

Moth.  Royal.   (See  Royal  Walnut  Moth.) 

Sphinx.  Cre88onia(Smerinthus)  juslan- 

dis.  Til.  167,279.280.283.1 
Tortrix.  Tortrix  rileyana.  vli.256.279,280, 
282.283. 
walshi,  Callipterus,  vili.  195. 196. 

Odontota.  v,  175. 
Wasps.  V.  117;  ix.60. 

Sand.    (See  Sand  Wasps.) 
Social.    (See  Social  Wasps.) 
Wood.   (See  Wood  Wasps.) 
Water- beetles.  Predaoeous.    (See  Preda- 
ceous  Water- beetles.) 
-bugs.  Predaceous.    (See  Predaoeous 

Water-bugs.) 
-measurers*  Hydrometrldee.  vl.  73;  vlll.  12. 
Mites,  Hydrachnidee.  ix.65. 
Scavenger- beetles,  Philhydrida.  Iv,  36; 
T.36.52. 
Wax  Worm.    (See  Bee  Moth.) 
Web  Moth.  European  Cabbage.    (See  Cab- 
bage Tinea.) 
-worm.  Fall.   (See  Fall  Web-worm.) 
Weeping    Golden-eye.   Ghrysopa   plora- 

bunda.  viil.  178;  xil.  42. 
Weevil,  Apple.   (See  Apple  Weevil.) 
Bean.    (See  Bean  Weevil.) 
Long- snouted  Nut    (See  Long-snouted 

Nut  Weevil.) 
New  York.    (See  New  York  Weevil.) 
Pales.    (See  Pales  Weevil.) 
Pea.    (See  Pea  Weevil.) 
Pear.    (See  Pear  Weevil.) 
Potato-stalk.    (See  Potato-stalk  Wee- 
vil.) 
Rice.    (See  Bice  Weevil.) 
White-pine.    (See  White-pine  Weevil.) 
Weevils.    (See  Snout-beetles.) 

Nut  or  Acorn.    (See  Nut  Weevils.) 
Pea  and  Bean.     (See  Pea  and  Bean 
Weevils.) 
Western  Locust.     (See  Rocky  Mountain 
Locust.) 
Striped  Cutworm.  Master  Dart.  Agrotls 
herili8.vli.84,90.204.2U5.278;  x.183. 
Wheat  Cutworm.  Spider  Owlet-moth.  Pro- 
denla  commelinffi.  vli,2l9;  x.l38. 
-head  Army- worm,  Heliophila  (Leuca- 

nia)  harveyi.  vii,223:  x,186;  xi,8. 
-louse  AphidiuB,  Toxares    tritlcaphis, 
viil.  176. 


Wh^at  Midge.  Bed   Weevil.  Milk  Weenl. 
Diplocis  (Cecidomyia)  trtticl,  i,  7. 18:  ii. 
60;  X.  202. 213. 217. 
Plant-louse.    (See  Grain  Plant-lou»^.i 
-straw  Worm,  Wheat-stalk  Worm,  ho- 

soma  dlymi=l8osoma  allyoi.  xl73. 
Wire- worm,  Agrlotes  mancus,  \i,'A^. 
26.27.118.  p.iv;  vli.26,29. 
White  Antft,  Termitldro.  vi.71. 
White  Grubs.  May  Beetles,  Grub-worms. 
MeIolonthldaB.v.85;  vl.97;  vii.32.33. 
Characters.  V.  84. 85;  vi,97. 
Classification,  iv,36;  v.37,79;  vl.  70.*'. *t 

86.87. 
Food.iv.31;  v,31;  vi.97:  vii278.m 
Habits  and  mode  of  life.  iv.  31;  v,  31;  vi. 

84,97. 
Injuries,  vi.82.84.97;  vU.33;  xli.UlS. 
Larva  of  one  of  the  Dynastldse.  v,8S. 
Larvffi,  v,79;  vl.82.84.97;  vii.S2.83, 
Remedies,  vi.  11.12. 28. 
Skunks  feeding  on,  11.66. 
Structure.  1  v,  31 ;  v.  31 . 
White  Grubs.  (See  Dark  May-beetle.  Hain 
May-beetle,  and  Kindred  May-beetle.) 
-lined  Sphinx.  Deilephlla  Un^ata.  m 

164.277.280,281,282,283;  x.  100. 159. 

-marked  Tussock  Moth,  White-spotted 

Tussock  Moth,  Tussock  Moth.  Orsf^i 

leucostigma.  11.13.86;  iii.lui;  iv.l:  t.1; 

vi,  13, 17;  vil  185,  277.  279.  281.  282. 28:  x. 

117,166;  xil,6,100. 

-pine  Laohnus.  Lachnus  strobi.  nii.li'- 

Leaf-louse.     (See  Pine  -  leaf  S^^ale 

insect) 
Weevil.  Pissodes  strobi.  v,139:  vi.S>, 
43,133,  pp.  ill.  iv. 
wilcoxi,  Calosoma,  x.41. 
Willow  Bark-louse.  Mytllaspis  salicKm. 
140. 
-louse   Aphidius,    Trioxys  galicapbis 
vili.  176. 
Wingless  Crickets.    (See  Katydids.) 
Wire    worm.  Wheat     (See  Wheat  Wl^v 

worm.) 
Wire  worms.  Click  beetles,  Elaters.  Juiur 
ing-jacks.     Skipping- jacks.    8kip-jd'>" 
Snap-jacks,  Snapping  beetles.  Snappiiv- 
jacks,  Spring^beetles,  Elaterldaj.  v.9i:  vi. 
21;vii.l9:  xii.27. 
Birds  feeding  on.  vi.ll9;  vii.32. 
Characters,  v.96,97.121;  vi,28,115:  vii.i- 
Chrysalis.  vii,32. 
Classification,  iv,  34,  37;  ?. 34.37. ^.:'7.^: 

vi,  70, 80. 82, 87. 
Existence  in  larval  state,  vl.28:  vii.». 
Figure  of  beetle,  v.  96;  vii.20. 

larva.v.96;  vil.20. 
Food.  v,97;  Vi.22.a6,  pp.  il,iaiv;  vii.^ 

278. 
Generic  and  specific  dilTerences,  ^»-  *-'• 

vii,20,SO. 
Habits  and  mode  of  life.  vi,32.23;^-' 
32. 
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Wire  worms.  Id  juries,  v,  97;  vl,  22. 26, 70;  vU, 
22.31. 
LarYffi.T.97;  vi. 22. 25. 84, 116. 119;  vil.20.21. 
Laminous  property,  v.  106. 
Metamorphoses.  yii.Sl. 
Names,  v,96.97. 
Oocarrence  in  1870.  vi.23. 
1875.  vl.S.22. 
1877.vll.Sl. 
Remedies,  vt  11.27,119;  vil, 55,23,31. 32. 
Species,  vi,  116;  vii, 26. 
Structure,  lv,28;  v.  28. 
W-marked  Cutworm.  Clandestine   Owlet 
moth,  A.RTOtis  clandestina.  vii.  95.  213.  278; 
Z.135. 
woeberana,  8ema8ia,i,82. 
Wolf  Moth.  Grain  Moth.  Tinea  granella.  iv, 

183;  vii.  265. 280. 283. 
Wood-beetles,  Aberrant.     (See   Aberrant 
Wood-beetles.) 
Loni^-homed.  (See  Long- horned  Wood- 
borers.; 
Saw-homed.   (Bee  Saw-homed  Wood- 
beetles.) 
Wood-borers,  Long-homed.     (See  Long- 
homed  Wood-borers.) 
Saw-homed  or  Hammer- headed.    (See 

Saw- homed  Wood- borers.) 
Short  -  homed.      (See    Short  -  homed 
Wood-borers.) 
Wood-nymph,  Beautiful.     (See  Beautiful 
Wood-nymph.) 
Pearly.    (See  Pearly  Wood-nymph.) 
Wood  Wasps.  Crabronidffi.  vi.71. 
Woolly  Aphis  of  the  Apple-tree.  Apple- 
root  Plant-louse,  SchizoneurafEriosoma. 
Aphis)  lanigera  and  Pemphigus  pyri.  1.55. 
Tlii.126.150. 
American  and  European  species,  vili. 

127.128. 
(/hronologieal  history,  yiii.126. 1 
Compared  with  Sohizoneura  rileyi.  viil, 

136. 
(/Ottony  secretion,  1,61;  vlii.123.130.135. 
Eggs,  vlii,  130, 135. 

Figure  of  antenna  of  larva,  vtii.  126. 
antenna  of  winged  insect,  viii.  126. 
beak.  viii.  126. 
insect  enemy,  viii.  131. 
larva,  viii.  126. 

leg  of  perfect  insect,  vili,  126. 
root  infested  by  apple-root  plant- 
louse,  viii,  126. 
winged  insect,  viii,  126. 
Food,  vili.  183. 
Habits  and  mode  of  life.  viii.  28,  31,  129, 

130,131,184. 
Hibernation,  viii,  124. 131.134. 
Importation.  1,56;  viii.  126. 127. 128, 129, 133. 
Injaries,  vili,  129.130. 
Insect  enemies.  1.62;  viii.  131. 
Larva,  1.60:  Till.  129. 
Nomenclature.  1.7, 8:  viii,  126. 
Propagation,  viii,  130. 


Woolly  Aphis  of  the  Apple-tree,  range.  1,55. 
56. 58. 59;  iv.  198. ;  viii,  126. 127. 128. 
Bemedies.'i.63;  iv.  198;  vi.10.3S;  viil,  132. 
Boot  and  trunk  forms,  comparison  and 

differences.  1.55.56.57;  viii.  128. 129. 133. 
Boot  forms,  habits  and  mode  of  life, 
1,56.58,59;  viil.  128. 
history,  viil.  128. 
injuries.  1,57;  iv.l98;  viii.  129. 
remedies,  iv.  198. 
Synonyms,  viil,  126. 
Trank  form.  vili.  129. 
remedies,  viil.  185. 
Type  of  genus,  viii.  43. 
Venation  of  wings,  1,56;  viii,  128. 
Winged  female,  1.60;  viii.  134, 135. 
Winged  individuals,  viii.  127. 129. 
Wingless  female.  1.60;  viii.  134. 185. 
Wingless  or  apterous  individuals,  viii, 
127. 
Woolly  Aphis  of  the  Elm-tree.  Schizoneura 
rileyi.  viii.  136. 
of  the  Oak,    Oak  Blight.  Schizoneura 
Querci.  viii.  139. 
Woolly  Bear.   (See  Yellow  Bear.) 
Worms.  Vermes,  ix.58. 


xanthelis.  Aphis,  viii.  211. 
Xantholinus,  v,  69, 70, 72. 
Xanthonia.  v.  166, 168. 
xanthoptera,  Arphia.  iz,94. 

(Edipoda,  ix,94. 
xanthoptemm.  Acridium.ix.94. 
xanthopterus,  Tomonotus.  ix,94. 
Xenos,  V,  118. 

xerene.  Mlcrorhopala,  v,  175. 
Xerophylla.i,22, 
Xiphidra  albioornis,  x,  71. 

mellipes.  x,7l. 
Xyleutes,  vl.36;  vii.  271. 

robinicc.  vi.  34.  42.  44,  pp.  i.ii.iii;  vii.  198, 
277,279,281;  x,152. 
Xylina.  vii. 272. 

cinera.  vii.  227. 277, 279. 280. 282. 
xylina.  Anomis,  vii. 228. 
xylographus.  Tomicus.  v.  147. 
Xylophaga.  v.  19, 127. 128. 145. 
Xylophllus.  v.llt:. 
Xyloryctes  satyrus.  v. 84. 
xylostella.  vii.  266. 
Xylota,  i.62. 
Xylotrogl.  v,93. 


Tellow  Ant.  Formica  aphidicola,  i.  61;  viii, 
150. 
Bear,  Woolly  Bear,  Virginia  Ermioe 
moth.  Spilosoma  virginioa,  iv.  188, 189; 
vii.  80, 183, 277. 278, 280, 281;  x,  116. 169. 
Canker-worm.  Hibernia  tilaria,  x,149; 
xi,  15, 26, 34, 54. 
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Yellow- headed  Cut- worm.  Amputating 
Brocade  Moth,  .Hadena  arotica.  vii,96, 
217.  278:  X.137. 

Golden- eye.  Ghrysopa  ohlorophana, 
viil,178. 
-necked   Apple-tree  Caterpillar,  Hand- 
maid Moth.  Datana  minietra.  It,  186; 
Tii.189;  X.  119. 167. 
-tailed  Tachina-fly.  Ezorista  flavlcauda 

x.»7. 
variety   of    American    Locust     (See 
American  Locust.  Yellow  variety.) 
ypsilon,  Agrotis,  vii.g8.210.278:  ix,Ml:  x,134. 
yreka,  PieriB.  ix.27. 

Z 

Zabrus,  v.!^. 

zete,  Achatodes,  vii,  100. 222, 278. 


zese.  Gortyna.  iii.141. 

Spbenophorus.  vl,144,  p.  ii;  vii,S4.278L 
Zebra  Caterpillar,  Painted  Mamestra  or 
Ceramica,    Ceramica   (MamestraJ  picta. 
Vi,60,  pp.  i.ii.lil.iv;  vii,  226. 280. 281.282;  ii, 
51;  x,185:  xii.lO». 
Zeuffophora,  v,  165. 
Zopherus,  v,123. 
Zygeena,  x.llO. 

ZyeeenidsB,  vi.72:  viM76.269,270:  x.110. 
ZyffOfframma,  v,  166, 167. 

conjuncta.  v,  167. 

exclamationis,  v,167. 

pulchra,  v,  167. 
Zygopides,  V.135. 
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Actinomeris  hellantholdes. 
Phfciodes  (MelltaBa)  nyctels. 
tharos.  TbaroB  Butterfly. 
AetlDomeris  SQaarrosa. 
Eresia  texana. 
Phydodes  (Melltiea)  nycteis. 
AUanthoB. 

Samia  cyntbla,  Allanthus  Silkworm. 
Alder. 

Ccelodasys  anicomis,  Unicom  Apple- 
tree  Caterpillar. 
Graptodera  cbalybea.  Grape-vine  Flea- 
beetle. 
Lachnns  alnifoliie.  Alder-leaf  Lachnus. 
Schizoneura  tessellata.  Alder  Bligbt. 
Almond. 

Aphis  amyffdall.  Almond  Aphis. 
Alnm-root,  Heuchera  hlspida. 

Siphonophora  heucherfe. 
Amaranth  Family,  Amarantaceae. 

Siphonophora  aohyrantes. 
Amarantns  retroflezas.    (See  Pig  weed.) 
American  Ivy. 

Philampelis  achemon.  Aohemon  Bphinx. 
American  Linden.   (See  Bass-wood.) 
American  Tamarack.    (See  Larch.) 
Anise. 

Papllio  asterias,  Asterlas  Butterfly. 
Antirrhinnm  oanadense. 

Junonia  lavlnia,  Lavinia  Butterfly. 
Aplos.   (See  Ground  Nut.) 
Apple. 

Acrotis  soandens.  Climbing  Cutworm, 
ypsilon.  Greasy  Cutworm, 
saucia.  Yarieffated  Cutworm. 
Alans  oculatus.  Snapping  Beetle. 
Amphicerus  bioaudatus,  Twls  and  Axil 

Borer. 
Anisopteryx  autumnata.  Fall  Canker- 
worm, 
vemata.  Spring  Canker-worm. 
Anomala  varians.  Variable  Vine- chafer. 
Anthonomus  pomarum,  Apple  Weevil, 
quadriffibbus,  Apple  Curoulio. 


Apple. 

Apatela  oblinita.  Smeared  Dagger, 
occldentalis. 

Aphis  mali.  Apple-tree  Plant-louse, 
malifolise,  Apple-leaf  Aphis. 

Aspidiotus  hariisi.  Harris'  Bark-louse. 

Attacus  cecropia.  Cecropia  Silkworm. 

Bostrichus  basil  aris.  Shag-bark  Hick- 
ory-tree Borer. 

Carpocapsa  pomonella,  Codling  Moth. 
•Catocala  grynea. 

Chrysobothris  femorata.  Flat -headed 
Apple-tree  Borer.. 

Cicada  septendecim,  Seventeen  -  year 
Locust. 

Clisiocampa   amerlcana.    Apple  -  tree 
Tent  Caterpillar, 
sylvatica,  Tent  Caterpillar  of  the 
Forest. 

Coelodasys  unicornis,  Unicom  Apple- 
tree  Caterpillar. 

Coleophora  malivorella. 

Conotrachelus  nenuphar.  Plum  Curcu- 
lio. 

Datana  ministra,  Yellow- necked  Apple- 
tree  Caterpillar. 

Deilephila  lineata.  White-lined  Sphinx. 

Diabrotioa    longicornis.   Corn    Boot- 
worm. 

Eccopsis  malana,  Apple-bud  Worm. 

Elaphidion  parallelum.  Parallel  Long- 
horn, 
villosum.  Oak  Twig-pruner. 

Epicseras  imbricatus.  Imbricated  Snout- 
beetle. 

Eugonia  subsignaria. 

Euryomia  inda.  Indian  Cetonian. 

melancholica.  Melancholy  Cetonian. 

Gastropacha  amerlcana. 

Haltica  helxines,  Small  Bronze  Flea- 
beetle. 

Hibemia  tiliarla.  Yellow  Canker-worm. 

Hispides. 

Hyperohlria  io.  lo  Moth. 

Hyphantria  textor.  Fall  Web-worm. 

Ips  4-6ignatus. 


*  The  names  under  each  plant  name  are  those  of  the  insects  feeding  upon  the  plant; 
ftoa  all  references  in  the  text  to  these  insects,  may  be  found  in  the  preceding  insect  index. 
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Apple. 

IthyceruB  noveboracensU,  ^New  York 

Weevil. 
Lachnosterna  fraterna.  Kindred  May- 
beetle, 
fusca.  Dark  May-beetle, 
pilosloollis.  Hairy  May-beetle. 
Lachnus    dentatus,    Spotted    WiUow- 

aphis. 
Lathia  gordius. 

Limenitis  dlsippus,  DisippuB  Butterfly. 
Litbophane  cinerea,  ABh-gray  pinion. 
Loxotasnia   rosaceana.  Greater  Leaf- 
roller. 
LucanuB  dama,  Pinchinff-beetle. 
Macrodactylus  subspinoBus,  Roee  buff. 
Melolonthidas.  White  Grube. 
MytilaBpis   conchiformiB.  Oyster-shell 

Bark-louse. 
CEdttmasia      conoinna.      Red-humped 

Prominent. 
Orffyia     leucostigma.    White-marked 

Tussock  Moth. 
Papilio  turnus,  Turnus  Butterfly. 
Parorsyia  parallela. 
Pempelia  hammondi,  Apple-leaf  Bkeie- 

tonizer. 
Phiffalia  cinctaria. 
Phozopteris  nub'eoulana. 
Phyclta  nebulo,  Apple  Leaf-orumpler. 
PrionuB  laticoUis,  Broad-neoked  Pri- 

onuB. 
Baperda  Candida.  Round- beaded  Apple- 
tree  Borer. 
Saturnia  maia,  Buck  Moth. 
Rchizoneura  lanigera.  Woolly  Aphis  of 

the  Apple-tree. 
Sciara  mali,  Apple  Midse. 
Smerinthus     excasoatus,     Blind-eyed 

Sphinx. 
Telea  polyphemus.  Polyphemus  Bilk- 
worm* 
Tolype  yelleda,  Lappet  Moth. 
Tortrix  Cinderella,  Green  Apple  Leaf- 
tyer. 
malivorana.       Lesser      Apple-leaf 
Folder. 
Tremex  columba.  Elm-tree  Borer. 
Trypeta  pomonella,  Apple  Maffsot-fly. 
Xyleutes    robiniffi.    Locust-tree    Car- 
penter Moth. 
Apple  of  Peru.    (See  Thorn  Apple.) 
Apricot. 

iEgeria  exltlosa.  Peach-borer. 
Conotrachelus    nenuphar.   Plum  Cur- 
cullo. 
Arbor  vitae. 

Callosamla     promethea,    Prometheus 

Silkworm. 
PhytoptuB  thujee. 
Archangel,  Archaneelica. 

Plusla  iota. 
Aristolochia  serpentarla.      (See   Virginia 
Snakeroot.) 


A.  sipho.   (See  Dutchman's  Pipe.) 
A.  tomentosa. 

Papilio  philenor.  Phllenor  Swallow-taiL 

Ash. 

Gallosamia    promethea,    Prometheus 

Silkworm. 
Clisiooampa  syivaUca,  Tent  Oaterpillar 

of  the  Forest. 
Daremma  brontes. 
Diludia  jasmineamm. 
Halesldota  caryfB. 
Hyperohiria  io,  lo  Moth. 
Hyphantrla  textor.  Fall  Web- worm. 
Neoclytus  oapreB,  Ash-tree  Borer. 
Pemphigus  fraxinifolil. 
Xyloryctes  satyrus. 
Ash,  Black  or  Water. 
Pemphigus  fraxinifolil. 

Ash,  Blue. 

Pemphigus  fraxinifolil. 
Ash,  Green. 

Phytoptus  fraxinl. 
Ash.  White  or  American. 

Pemphigus  fraxinifolil. 

PhytoptuB,  sp. 
Asparagus. 

Geramlca  picta.  Zebra  Caterpillar. 

Crloceris  asparagi.  Asparagus  Beetle. 

Elateridae,  Wire  worms. 
Aspen. 

Limenitis  arthemis. 
Aspen,  American,  Populus  tremuloldes. 

OoBsuB  centerensis. 

Pemphigus    popalioaulis.   Poplar-leaf 
Oali-louse. 
Aspen,  Large-toothed,    PopuluB  grandi- 
dentata. 

Aphis  populifoli®.  Poplar-leaf  Aphis. 

Aster. 

Aphis  mlddletoni. 
Ceramioa  picta.  Zebra  Caterpillar. 
Gortyna  nitela.  Stalk  Borer. 
Phyclodes  harrisi. 
nyotelB. 

tharos.  Tharos  Butterfly. 
Satumia  maia.  Buck  Moth. 
Aster.       Double-bristled.       Dlplopappu* 
umbellatus. 
Phyclodes  harrisi. 

Aster.  Wild. 

Leucania  unipuncta.  Army  worm. 

Az&lea. 

Callosamla    promethea.     Prometheus 

Silk-worm. 


Balm  of  Gilead. 

^gerla  tlll8B.  . 

Chaitophorus  candlcans.  Bahn  of  Gileafl 

Plant-louse. 
Hyperohiria  lo,  Io  Moth. 
Prionus  laticolUs,  Broad-necked  Pno- 

nus. 
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Balm  of  Oilead. 

iFleutes  roblniffi.  Locust-tree  Carpen- 
ter Moth, 
fiabam. 

Hfperehiria  io.  lo  Moth. 
Barbeny. 

Attacub  cecropia.  Ceoropia  Silkworm. 
CfllloBamla    promethea,    Prometheus 

Silkworm. 
Rhopaloslphum  berberldls. 
Barley. 

Ajcrotis  saucia.  Variegated  Cutworm. 
BlJKsus  leocopterus,  Ohlnoh  bug. 
Cecldomyia  destructor.  Uessian  fly. 
Elaterlds,  Wire  worms. 
Gfiiechia  cerealella,  Angoumols  Grain 

Moth. 
SIphonophora   aveus.     Grain    Plant- 
louse. 

Basswood,  Lime-tree,   American  Linden. 
Datana  mlnlstra.  Tellow-neoked  Apple- 
tree  Caterpillar. 
Orapta     interroffationls,      Semicolon 

Batterfly. 
Hibemla  tilarla.  Yellow  Canker-worm. 
Limenitls  arthemis. 
Phytoptus  abnormis. 
Telea  polyphemus,  Polyphemus  Silk- 
worm. 
Barberry,  Myrica. 

Callosamia     promethea,     Promethus 
Silkworm. 
Bean. 

Agrotis  clandestina,  W-marked   Cut- 
worm. 
Aphis  rumicis.  Bean  Aphis. 
Bruchus  granarius.  Grain  Bruchus. 

obsoletus.  Bean  Weevil. 
Ceramica  picta.  Zebra  Caterpillar. 
Diabrotioa    lonfficomis,    Corn    Boot- 
worm. 
Eiateridffi.  Wire- worms. 
Hellothls  armigera.  Corn  worm. 
M acrobasis  unJcolor,  Ash-gray  Blister- 
beetle. 
Spllosoma  virglnica.  Yellow  Bear. 
Tbecla  humuli.  Hop-vine  Thecla. 
Bean.  Wild,  Phaseolus  perennis. 
Eudamus  proteus. 

Lyciena  oomyntas.  Comyntas  Butterfly. 
BedBtraw.  Galium  aparine. 

Aphis  rumicis.  Bean  Aphis. 
BedBtraw,  Galium  clrcaazans. 

Aphis  drceezaudis. 
Beech. 

Actias  l«na,  Luna  Silkworm. 
Chrysobothris   femorata.  Flat-headed 

Apple-tree  Borer. 
Dlcerea  divaricata.  Cherry-tree  Borer. 
I^hyilaphis  fagi.  Beech  Aphis. 
Scbizoneura  fagi.  Beech  Blight 
imbricator.  Beech-tree  Blight 
Beet 

Elateride,  Wire  worms. 


Beet 

Ceramlca  picta.  Zebra  Caterpillar. 

Silpha  opaca. 

Spllosoma  virginica.  Yellow  Bear. 

Bidens  ohrysanthemoldes.  (See  Bur- mari- 
gold.) 

Bilberry. 

Thecla  irus. 

Birch. 

Actias  luna.  Luna  Silkworm. 

Calllpterus  betules. 
betulsBcolens. 

Callosamia    promethea.    Prometheus 
Silkworm. 

Datana  mlnlstra.  Yellow-necked  Apple- 
tree  Caterpillar. 

Hyperchiria  lo,  Io  Moth. 

Hyphantria  textor.  Fall  Web- worm. 

Telea  polyphemus,  Polyphemus  Silk- 
worm. 

Birthwort   (See  Aristolochia  tomentosa.) 
Bitter-sweet 

Doryphora  lO-lineata.  Colorado  Potato- 
beetle. 
Blackberry. 

^geria  rubl.  Raspberry  Root-borer. 
Agrilus    rufleollls.    Raspberry     Cane 

Borer. 
Anomala  blnotata.  Two- spotted  Yine- 

chafer. 
Psylla  rubl.  Blackberry  Flea-louse. 
Serica  vespeiUna,  Evening  Silky  Leaf- 
chafer. 
Slpha  rubifolli. 
SIphonophora  rubl. 
Blackberry,  Wild. 

LoxotSBnia   rosaceana.  Greater  Leaf- 
roller 
Black  Snakeroot  Cimiclfuga  racemosa. 
Lyoasna    pseudargiolus.    Azure  -  blue 
Butterfly. 
Blueberry. 

Telea  polyphemus,  Polyphemus  Silk- 
worm. 
Thecla  irus. 
Box- elder.   (See  Maple.  Ash-leaved.) 
Box- thorn. 

Doryphora  lu-lineata.  Colorado  Potato- 
beetle. 
Brassica. 

Pierls  vlrginlensls. 
Brassica  napus. 
Pierls  napi. 
Broccoli. 

Pierls  vlrginlensls. 
Broom.  Sarothamnus  scoparins. 
SIphonophora  menthsB. 
rubl. 
Broom-corn. 

Blissus  leucopterus,  Chinch  bug. 
Buckeye. 

Orgyia    leucostlgma.    White  -  marked 
Tussock  Moth. 
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Buckwheat. 

Ai^rotis   clandestina.  W- marked    Cut- 
worm. 
Galoptenue  spretus,  Bocky  Mountain 

Locust. 
Deilephila  lineata.  White-lined  Sphinx. 
Gastrophysa  polyffuni. 
Bulrush.  Typha  latif olia. 

Plusia  festucas. 
Burdock. 

Ceramioa  picta.  Zebra  Caterpillar. 
Loxotasnia   rosaceana.  Greater   Leaf- 
roller. 
Plusia  chrysites. 
iota. 

precationls.  Thistle  Plusia. 
simplex.  Celery  worm. 
Pyrameis  oardul,  Thistle  Butterfly. 

huDtera.  Hunter's  Butterfly. 
Pyrrharotia  Isabella,  Hedsehos  Cater- 
pillar. 
Bnr-marlffold,  Bidens  chrysantbemoides. 

Siphonophora  rudbeokias. 
Burning  bush,  Euonymus  atropurpureus. 

Aphis  rumiois.  Bean  Aphis. 
Bush  Clover,  Lespedeza. 
Hyperohiria  io,  lo  Moth. 
Lycasna  oomyntas,  Comyntas  Butterfly. 
Butterfly  Pea,  Clitoria  mariana. 

EudamuB  proteus. 
Butternut,  White  Walnut 

Citheronia  resalis.  Royal  Walnut  Moth. 
Hyphantria  textor.  Fall  Web- worm. 
Selandrla  jufflandis. . 
SpiiOBoma  yirffinica,  lellow  Bear. 
Telea  polyphemus.  Polyphemus  Silk- 
worm. 
Button- bush,  Cephalanthus. 

Aphis  cephalanthi.  Button-bush  Aphis. 


Cabbage.  ' 

AfiTotis  annexa.  Cabbage  Cutworm. 

clandestina,  W- marked  Cutworm. 

c-nlgrum.  Spotted  Cutworm. 

messoria.  Dark- sided  Cutworm. 

saucia.  Variegated  Cutworm. 
Aphis  brassica^.  Cabbage  Plant-louse. 
Caloptenus   spretus.  Bocky   Mountain 

Locust. 
Ceramica  picta.  Zebra  Caterpillar. 
Elateridad,  Wire  worms. 
Hadena  devastatrix.  Glassy  Cutworm. 
Ludius  brevicornis.  Wire  worm. 
Mamestra  subjuncta.     Speckled    Cut- 
worm. 
Murgantia  histrionica,  Harleauin  Cab- 
bage bug. 
Orchestris  Ylttata,  Striped  Flea-beetle. 
Orobena  rimosalis.  Cabbage  Pionea. 
Pieris  brassicaa. 

napi. 

oleracea.  Turnip  Butterfly. 


Cabbage. 

Pieris  protodice.  Southern  Cabbage  Bat- 
terfly. 
rap8B,  European  Cabbage  worm, 
yirginiensis. 

Pionea  forflcalis.  Cabbage-garden  Peb- 
ble Moth, 
stramentalis.    Black -headed  Cab- 
bage worm. 
Plusia  brassic®.  Cabbage  Plusia. 
Plutella  cruciferarum,  European  Cab- 
bage Web  Moth. 
Spilosoma  virglnlca,  Tellow  Bear. 
Canada  Thistle.    {See  Thistle.  Canada.) 
Capsicum. 

Sitodrepa  panicea. 
Caraway. 

Papllio  asterias.  Asterias  Butterfly. 
Carnation. 

Elateridro.  Wire  worms. 
Bhopalosiphum  dianthi. 
Carrot. 

Elateridae,  Wire  worms. 
Papilio  asterias,  Asterias  Butterfly. 
Cassia. 

Callidryas  eubule.  Danewort  Butterfly- 
Terias  nicippe,  Nioippus  Butterfly. 
Castor- oil  Plant,  Castor  Bean. 

Gortyna  nitela.  Stalk  Borer. 
Catalpa. 

Sphinx  catalpaB. 
Cauliflower. 

Ceramica  picta,  Zebra  Caterpillar. 
Pieris  rapad.  European  Cabbage- worm, 
yirginiensis. 
Cedar. 

Thyridopteryx  ephemercetormis.  Bar 
worm. 
Cedar.  Bed. 

Hylurgus  dentatus.  Toothed  Hylurgus. 
Thecla  smilaois. 
Celery. 

Papilio  asterias.  Asterias  Butterfly. 
Plusia  simplex.  Celery  worm. 
Cephalanthus. 

Caliosamia     promethea,    Prometheus 
Silkworm. 
Checkerberry. 

Ccelodasys  unicornis,  Unicom  Apple- 
tree  Caterpillar. 
Chenopodium.    (See  Pigweed.) 
Cherry. 

^geria  exitiosa.  Peach  Borer. 
Agrotis  saucia.  Variegated  Cutworm. 
Anisopteryx  autumnata.  Fall  Canlcer- 
worm, 
vernata.  Spring  Canker-worm. 
Apatela  ocoiden  talis. 
Aphis  cerasifollae,  Cherry-leaf  PIw^- 

louse. 
Attacus  cecropia,  Cecropia  Silkworm. 
Chrysobothris   femorata.  Flat-headed 

Apple-tree  Borer. 
Ciieiocampa     amerioana.     Apple-t^^ 
Tent  Caterpillar. 
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cllsiocampa  sylTaticA,  Tent  Caterpillar  of 
the  Forest 
ConotraoheluB  nenuphar.PJamiCuroullo. 
Datana  mioistra,  ITellow- necked  Apple- 
tree  Caterpillar. 
Dicerca  divaricata.  Cherry-tree  Borer. 
Epicsms  imbrieatus,  Imbricated  Snout- 
beetle. 
Hyphantria  textor.  Fall  Web- worm. 
Ithycerus  noveboraoensls.  New  York 

WeeviL 
Lachnostema  fraterna.  Kindred  May- 
beetle, 
fnsca.  Dark  May-beetle. 
piloBicollis,  Hairy  May- beetle. 
LlmeDitia  arsula,  Urnula  Butterfly. 
LozoteBnia    rosaoeana.  Greater  Leaf- 
roller. 
Macrodaotylus  subspinosus,  Rosebuff. 
Mf ZU8  cerasl.  Cherry-tree  Aphis. 
(Edemaeia      concinna.      Bed- humped 

Prominent. 
Papilio  turnns,  Tumus  Butterfly. 
Phycita  nebulo.  Apple  Leaf-orumpler. 
Belandria  cerasi.  Cherry  Slug. 
Tortrix  fervidana. 
Cherry.  BJack. 

Clisiocampa     amerioana.     Apple-tree 

Tent  Caterpillar. 
Hyphantrla  textor.  Fall  Web- worm. 
Cherry,  Wild. 

Attaous  eecropia.  Cecropia  Silkworm. 
Calloeamia    promethea.    Prometheus 

Silkworm. 
Papilio  tumus,  Tumus  Butterfly. 
Theclatitus. 
Cherry,  Wild  Black. 

Abia  cerasi.  Cherry  Abia. 
Hyphantrla  textor.  Fall  Web- worm. 
Hyperchirla  io,  lo  Moth. 
Lycena  comyntas,  Comyntas  Butterfly. 
Chestnut. 

Apatela   amerlcana.  American   Maple 
Moth, 
hamamells. 

Callipterus  castaneae.  Chestnut  Gay- 
Louse. 
Choke  Cherry. 

Aphis  ceraslfollae.  Cherry-leaf  Plant- 
louse. 

Attacus  cecropia.  Cecropia  Silkworm. 

Hyperchirla  lo,  Io  Moth. 

Telea  polyphemus,  Polyphemus  Silk- 
worm. 

Tortrix  fervidana. 

Cimioifuga  raoemosa.     (See  Black  Snake- 
root.) 

Cineraria.  Seneclo  cineraria. 

Pyrameis  cardui.  Thistle  Butterfly. 

huntera.  Hunter*s  Butterfly. 
Citrus. 

Papilio  cresphontes,  Cresphontes  But* 
terfly. 


Cladosporlum. 

Dlabrotlca    lonRloornls,    Com    Boot- 
worm. 
Clover. 

Callldryas  eubule,  Danewort  Butterfly . 
Obloptenus  femur- rubrum.  Bed- legged 

Locust. 
Cecidomyia  legiimlnicpla. 
Ceramica  picta.  Zebra  Caterpillar. 
Colaspis  brannea. 
Colias  Cffisonia. 

eurytheme.  Eurytheme  Butterfly, 
philodice.  Phllodice  Butterfly. 
Cutworms. 

Dlabrotlca    lonsloornls.    Corn    Boot- 
worm. 
Drasteria  erechtea.  Clover  Drasteria. 
ElaterldsB,  Wire  worms. 
Hypena  scabra. 
Hyperchirla  lo,  Io  Moth. 
Hyphantrla  textor.  Fall  Web- worm. 
Leucania  unipuncta.  Army- worm  Moth. 
Lycaena  comyntas,  Comyntas  Butterfly. 
Pyralis  farin^lls.  Meal  Snout  Moth. 
Pyrrharctia  Isabella,  Hedse-hoff  Cater- 
pillar. 
Terlas  lisa,  Lisa  Butterfly, 
nldppe,  Nlclppus  Butterfly. 
Clover.  Red. 

Dlabrotlca  12- punctata. 
Eplcasruslmbrlcatus,  Imbricated  Snout- 
beetle. 
Clover  hay. 

Asopia  costalis.  Clover-hay  worm. 
Pyralis  farinalis,  Meal  Snout  Moth. 
Columbine,  Aaulleiria  canadensis. 

Nisoniades  lucilius. 
Columbine,  Aqulleffla. 

Hyalopterus  aquilegiiB. 
Composite  Family.  Composite. 
Coccinellidas,  Lady-bugs. 
Dlabrotlca    longicornis.    Corn    Root- 
worm. 
Harpalus. 

MegUla  maculata.  Spotted  Lady-bug. 
Cone-flower.  Rudbeckia  lacinlata. 

Siphonophora  rudbecklaa. 
Convolvulus. 

Spilosoma  vlrglnica.  Yellow  Bear. 
Convolvulus  Family.  Convolvulaceee. 

Cassida  bivittata.  Two-striped  Tortoise- 
beetle, 
nigrlpes.    Black-legged     Tortoise- 
beetle. 
Cassidinffi.  Tortoise  Beetles. 
Coptocycla  aurichalcea.  Golden  Tor- 
toise-beetle, 
guttata.  Mottled  Tortoise- beetle. 
Coreopsis. 

Acmffiodera  pulchella. 
tubulus. 
Coreopsis  arlstosa. 

Siphonophora  eoreopsldls.  Aphis  of  the 
Spanish  Needle. 
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Corn. 

Aohatodes  zees.  Spindle  worm, 
▲grotls  ypsllon.  Greasy  Cutworm. 
Apatela  obllnita.  Smeared  Da^ffer. 
Apbidse,  Plant-Jioe. 
Aphis  maldis.  Corn  Plant- louse. 
Arctla  arse,  Arse  Tiger  Moth. 

phalerata.  Harnessed  Moth. 
BlisBus  leucopterus.  Chinch  bug. 
Caloptenus  femur-rubrum.  Bed-leffffed 
Locust 

sprettts.  Rocky  Mountain  Locust. 
Ceramica  picta.  Zebra  Caterpillar. 
Diabrotica  12-punctata. 

lonfficornls,  Corn  Root- worm. 
ElaterideB,  Wire  worms. 
Empretla  stlmulea.  Saddle-back  Moth. 
Epioauta  pennsylvanlca. 

vittata.  Striped  Potato-beetle. 
Gelechia  cerealella,  Angoumois  Grain 

Moth. 
Gortyna  nltela.  Stalk  Borer. 

zeae. 
Hadena   arctlca.  Yellow-headed   Cut- 
worm. 

devastatrlz.  Glassy  Cutworm. 
Heliothls  armlgera.  Com  worm. 
Hyperchiria  lo,  lo  Moth, 
lulus  impressus.  Corn  Myrlapod. 
Lachnostema  fratema.  White  Grub  or 
Kindred  May-beetle. 

fusoa.   White  Grub  or  Dark  May- 
beetle. 

pilosicoUis.  White    Grub  or  Hairy 
May-beetle. 
Laphygmafrugiperda,  Fall  Army- worm. 
Leucanla  unlpuncta.  Army- worm. 
Leucarotia  aorsa.  Salt-marsh   Cater- 
pillar. 
Lyffus  lineolarls.  Tarnished  Plant-bug. 
Maorodactylus  subsplnosns,  Bose  bug. 
Melolonthidas.  White  Grubs. 
Nephelodes  vlolans.  Smooth  Cutworm. 
Omophron. 

Prodenia  commellnffi.  Corn  Cutworm. 
Pyralis  farinallF,  Meal  Snout  Moth. 
Sipha  maydis.  Com  SIpha. 
Sphenophorus  zete.  Corn  CurcuUo, 
Spilosoma  vlrginica,  Yellow  Bear. 
Zabrus. 

Corn,  Sweet. 

filissus  leucopterus,  Chinch  bug. 
Euryomia  inda.  Indian  Cetonlan. 
Heliothls  armigera.  Corn  worm. 
Spilosoma  virginlca.  Yellow  Bear. 

Cornel,  Panicled.  Cornus  paniculata. 
Aphis  comifoliffi. 

Cotton. 

Aletia  argiUacea.  Cotton  worm. 
Heliothls  armigera.  Boll  worm. 
Hyperchiria  lo.  lo  Moth. 
Tetranychus.  Red  Spider. 
Thecla  pceas. 


Cottonwood. 

.Sgeria  asUipennls. 
Apatela   amerlcana.  American  Maple 
Moth, 
lepusoullna.  Cotton-wood  Dagger. 
Argyrolepia     Querclfoliana,    Oak-leaf 

Tortrlx. 
Chaltophorus  popullcola. 
Pemphigus    populicaulis.    Poplar-leaf 
Gall- louse, 
populi-transyersus. 
pseudobyrsa. 

yagabundus.  Vagabond  Gall-loase. 
Cotton- wood.     Narrow-leaved.     Populns 
balsamlfera,  yar.  angustifolia. 
Pemphigus  populi-monilis. 
Crab- apple. 

Aspldlotus  harrisi,  Harris's  Bark-loase. 
Carpocapsa  pomonella.  Codling  Moth. 
Hyphantria  textor.  Pall  Web-worm. 
Loxotfenld   rosaoeana.  Greater  Leaf- 
roller. 
Parorgyia  parallela. 
Phycita  nebulo.   Apple  Leaf-crumpler. 
Xyleutes  robinlae.  Locust-tree  Carpen- 
ter Moth. 
Crab- apple.  Siberian. 

Carpocapsa  pomonella,  Codliog  Moth. 
Limenitis  Ursula,  Ursula  Butterfly. 
Loxotasnla   rosaoeana.  Greater  Leaf- 
roller. 
Crab-apple.  Transcendent. 

Eccopsis  malana,  Apple-bud  worm. 
Crab-apple.  Wild. 

Anthonomus  4-gibbus,  Apple  Gureulio. 

Cranberry. 

Pristlphora  identidem. 

Thecla  irus. 
Cranberry-tree.  Yibumum  opulus. 

Aphis  vlbumi.  Snowball  Aphis. 
Croton  capitatum. 

Paphla  andria,  Goatweed  Butterfly, 
glycerium. 
CracitereB. 

Flea  beetles. 

Orchestris  vittata.  Striped  Flea-beetle. 

Cucumber. 

Aphis  cucumeris.  Melon  plant-louse. 
Diabrotica  12-punctata. 

longicomis.  Corn  Root- worm, 
vittata,  Striped  Cucumber-beetle. 
Epitrix    cucumeris,   Cucumber    Flea- 
beetle. 
Melittia  cucurbitas.  Squash  Borer. 
Phacellura  nitidalis.  Pickle- worm. 
Polydesmus    oomplauatus.    Flattened 

Centipede. 
Psylliodes     punotulata.     Punotnlated 
Flea-beetle. 
Cucumber,  Wild. 

Aphis.  Plant-louse. 
CucurbitacecB.    (See  Gourd  family.) 
Cud- weed,  Gnaphalium. 

Pyrameis  huntera.  Hunter's  Butterflr* 
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Coi^plBnt,  Sllphium  intesrifolium. 

Siphonophora  rudbeckiee. 
Cairant. 

.Egeria  tlpnlif ormis,  Currant  Borer. 

Af^rotis  clandeetina,  W-marked  Cut- 
worm. 

Anfferona  erocataria. 

AttacQs  cecropla,  Ceoropla  Silkworm. 

Galoptenus  femar-mbrum,  JSed-legeed 
Locust. 

Capsus   quadrivittatuB,    Four -striped 
Plant- bug. 

Cutworms. 

Dorfphora  lO-lineata,  Colorado  Potato- 
beetle. 

Eufltchia  ribearia,  Gooseberry  Span- 
worm. 

Eupitheeia  interrupto-fasoiata.  Currant 
Fruit-worm. 

Oortyna  nitela.  Stalk  Borer. 

Orapta  progne.  Spinous  Currant  Cater- 
pillar. 

Hjperchiriaio.  lo  Moth. 

Myelois     convolutella.      Gooseberry- 
worm. 

MytUaspis  conchiformis.  Oyster-shell 
Bark-louse. 

Nematocampa  fllamentaria,  Strawberry 
Geometer. 

Mematus  ventricosus,  Imported  Cur- 
rant worm. 

Pristiphora  grossulariiB. 
ruflpes. 

Spllosoma  vlrglnica.  Yellow  Bear. 

Tetranyehus.  Bed  Spider. 
Currant.  Black. 

£geria  oaudata,  Black-currant  Borer, 
tipullformis.  Currant  Borer. 
Currant.  Bed. 

fgeria  tipullformis.  Currant  Borer. 

Attacus  oeoropia,  Cecropla  Silkworm. 

Doryphora  10-Uneata.  Colorado  Potato- 
beetle. 

Eupithecia  interrupto-fasoiata,  Currant 
Fruit-worm. 

Myzus  ribis. 
Currant.  Wild. 

Grapta  progne.  Spinous  Currant  Cater- 
pillar. 
Currant.  Wild  Black. 

^eria  caudata.  Black-currant  Borer. 
Cypress  Vine. 

Agrotis  ypsilon.  Greasy  Cutworm. 


Dandelion. 

Pyrrarctia  Isabella,  Hedgehog  Cater- 
pillar. 
Decayed  Oak  wood. 

Mordella  8- punctata. 
Decayed  Wood. 

Alaus  oculatus.  Snapping  Beetle. 


Decayed  Wood. 

Dendroides  canadensis. 
Dynastes  tityus. 
Lucanus  dam  a.  Pinching  bug. 
elaphus.  Stag  Beetle. 
Decaying  Vegetation. 

Diabrotica    longicomis.    Corn    Boot- 
worm. 
Myriapoda,  Myriapods,  Thousand-legs. 
Dictamnus  fraxinella. 

Papilio  cresphontes,  Cresphontes  But- 
terfly. 
Dill. 

Papilio  asterias,  Asterias  Butterfly. 
Diplopappus.  (See  Aster.  Double- bristled.) 
Dock. 

Aphis  rumicis.  Bean  Aphis. 
Dock,  Yellow. 

Ceramica  picta.  Zebra  Caterpillar. 
£xartema  fascianatum. 
Dogbane,  Apocynum. 

Aphis  apocyni. 
Dogbane.  Spreading.    (Apocynum  andro- 
ssemifolium.) 
Chrysochus    auratus.    Golden   Chrys- 

chus. 
Danais  archippus.  Archippus  Butterfly. 
.  EuoheBtes  collaris. 
Dog-fennel.    (See  May- weed.) 
Dogwood,  Cornus. 

Aphis  comifoliae.  Dogwood-leaf  Aphis. 
Coelodasys  unicornis.  Unicorn  Apple- 
tree  Caterpillar. 
Hyperchlriaio,  lo  Moth. 
(Edemasia      conclnna,     Bed-humped 

Prominent. 
Lycasna     pseudarglolus.     Azure-blue 
Butterfly. 
Dogwood.   Cornus  paniculata. 

Loxotasnia  rosaceana.   Greater  Leaf- 
BoUer, 
Dogwood.  Flowering,  Cornus  florida. 

Aphis  cornifoliffi. 
Dogwood,  Red- osier. 

Schlzoneura  comicola. 
Drummond  Phlox. 

Heliothis  phloxiphagus.  Phlox  Helio- 
this. 
Dutchman's  Pipe.  Aristolochla  sipho. 

Papilio  philenor,  Philenor  Swallow-tail. 
Dyer's  Broom,  Genista. 

Aphis  rumicis.  Bean  Aphis. 


Egg  Plant. 

Doryphora  10-lineata,  Colorado  Potato- 
beetle. 
Elder. 

Aphis  sambuci.  Elder  Aphis. 

Attacus  cecropla,  Cecropla  Silkworm. 

Hyphantria  texfor.  Fall  Web-worm. 

Macrodaotylus  subspinosus,  Bose  bug. 
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Elm. 

AnisopteryjE  autumnata.  Fall  Canker- 
worm. 
Tomata.    Spring  Canker-worm. 
Apatela   umerioana,   American  Maple 

Moth. 
Arotia  phalerata.  Harnessed  Moth. 
Callipterus  ulmicola. 
Ceratomia  amyntor.  Elm  Sphinx. 
Clmbex  laportei. 
Euffonia  subsignaria. 
Glyphlna  ulmicola,  Aphis  of  the  Elm- 
leaf  Cockscomb  GalL 
Grapta  comma.  Comma  Butterfly, 
interrogationis,  Semicolon  Butter- 
fly, 
progne.  Spinous  Currant  Caterpillar. 
Halesidota  carye. 

Hibemia  tlUaria,  Tellow  Canker-worm. 
Hyperchiria  io,  lo  Moth. 
Hyphantria  textor.  Fall  Web- worm. 
Lachnosterna  fratema.  Kindred  May- 
beetle, 
fusca.  Dark  May-beetle. 
pilosicoUis,  Hairy  May-beetle. 
Magdalis  armlcoUis.  Elm-tree  Curculio. 
Mytilaspis  conchltormls.  Oyster-shell 

Bark- louse. 
Orgyla     leucostigma.     White-marked 

Tussock  Moth. 
Phigalla  strlgataria. 
Baperda     tridentata.     Three  -  toothed 

Saperda. 
Schizoneura  americana. 

rileyi.  Woolly  Aphis  of  the  Elm- tree, 
ulmi,  Elm-leaf  Aphis. 
Semasia  prunlvora.  Plum  Moth. 
Telea   polyphemus.  Polyphemus  Silk- 
worm. 
Tolype  velleda,  Yelleda  Lappet  Moth. 
Tremex  columba,  Pigeon  Tremex. 
Yanessa  antiopa,  Antiopa  Butterfly. 
Elm,  American  or  White. 
Callipterus  ulmifolii. 
Ceratomia  amyntor,  Elm  Sphinx. 
Grapta     Interrogationis.      Semicolon 
Butterfly, 
progne.  Spinous  Currant  Caterpillar. 
Phytoptus  ulmi. 
Elm,  Red  or  Slippery. 

Pemphigus  ulmifusus.    (Red-elm  Gall- 
louse.) 
Endive,  Ciohorium  endivia. 

Tychea  erigeronensls. 
Euonymus  atropurpureus.    (See  Burning 

bush.) 
Eupatorium. 

Gortyna  nitela.  Stalk  Borer. 


False  Indigc,  Amorpha  and  Baptisia. 
Hyperchiria  io.  Io  Moth. 


False  Nettle.  Boehmeria  cylindrica. 
Grapta  comma.  Comma  Butterfly. 
Pyrameis  atalanta,  Atalanta  Butterfly. 
False  Sycamore,  Acer  pseudo-platanas. 

Drepanosiphum  acerina. 
Feverwort,  Triosteum  perfoliatum. 

Sesia  dlfflnis.  Clear  Wing. 
Field  CroDs. 

Agrotis  clandestina,  W- marked  Cat- 
worm, 
messoria.  Dark -sided  Cutworm, 
saucia.  Variegated  Cutworm. 
ElateridsB,  Wire  worms. 
Flgwort,  Scrophularia  nodosa. 

Phorodon  scrophularle. 
Fir. 

Hylotrupes  bajalus. 
Lophyrus  abietis.  Fir-tree  Saw-fly. 
Flax. 

Leucania  unipunota.  Army  worm. 
Fleabane,  Canada.  Erigeron  oanadense. 
SIphonophora  erigeronensls.  Aphis  of 
the  Canada  Fleabane. 
Flowers. 
Cistelidffi. 
Eui)ithecia  interrupto-faedata,  Currsot 

Fruit-worm. 
Gortyna  nitela.  Stalk  Borer. 
Mordellidffi. 
Rhipiphorlds. 
Trachelides. 
Flowers,  Garden. 

Agrotis  messoria.  Dark-sided  Cutworm. 
Caloptenus  bivittatus.  Striped  Calop- 

tenus. 
Elaterldffi,  Wire  worms. 
Gortyna  nitela.  Stalk  Borer. 
Leucarctia  acrsu.   Salt-marsh  Cater- 
pillar. 
Mamestra  renigera.  White  Bristly  Cut- 
worm. 
Forest  Trees. 

Anisopteryx  autumnata.  Fall  Canker- 
worm, 
vemata.  Spring  Canker-worm. 
Apatela  americana,   American  MaP'^ 
Moth, 
lepusculina,  Cottonwood  Dagger, 
oblinita.  Smeared  Dagger. 
Apatura  celtls,  Eyed  Emperor. 

clyton,  Tawny  Emperor. 
Argyrolepia     quercifoliana.    Oak-leaf 

Tortrix. 
Attacus  cecropia,  Cecropia  Silkwonn. 
Bostriohus. 
Callosamia     promethea,    Prometbeas 

Silkworm. 
Catocala  amatrix. 
cara. 

desperata. 
neogama. 
ultronia. 
Ceratomia  amyntor.  Elm  Sphinx. 
Chrysophanus  thoe,  Thoe  Bntterflr- 
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Forest  Trees. 

Cltheronla  regalia.  Royal  Walnut  Moth. 
Clisiocampa     americana.     Apple-tree 
Tent  Caterpillar. 
sylTatica.  Tent  Caterpillar  of  the 
Forest. 
Cressonia  juglandis.  Wolnnt  Sphinx. 
Drrocampa  rubicnnda.  Green- striped 
Maple  Worm, 
senatoria,  Uenatorial  Dryocampa. 
Ecpantheria    scribonia.  Large    Black 

Bear. 
Endropia  bilinearia. 
Eacronia  maia.  Buck  Moth. 
Eogonla  subsignaria. 
Orapta  comma.  Comma  Butterfly. 
Interrogationis,  Semicolon  Butter- 
fly. 
Haleeidota  tessellaris.  Checkered  Tus- 
sock Moth. 
Hfperchiriaio.  lo  Moth. 
Hyphantria  textor.  Fall  Web-worm. 
Limenitis  Ursula,  Ursula  Bjatterfly. 
Lithophane  cinerea.  Ash-gray  Pinion. 
Macrodactylus  subspinosus.  Bose  bug. 
Orgyia    leueostigma.    White  -  marked 

Tussock  Moth. 
Papilio  ajax,  Ajax  Butterfly. 

cresphontes.  Phllenor  Swallow-tail, 
troilos,  Troilus  Butterfly, 
tnmus,  Tumus  Butterfly. 
Phycita  nebulo,  Apple  Leaf-crumpler. 
Pyrophila  pyramidoides.  Green  Cream- 
spotted  Grape- worm. 
Fringe  tree.  Virginia,  Ohionanthus. 

Bphinx  kalmiiB. 
Fruit. 

Euryomia  inda,  Indian  Cetonian. 
Fruit  trees. 

iEgeria  exitiosa.  Peach  Borer. 
Agrotis,  Cutworms. 

mesaoria.  Dark- sided  Cut- worm. 
AphldfB,  Plant  Lice. 
Borers. 
Bostrichus. 

basilarls.    Shagbark    Hickory- tree 
Borer. 
Carpocapsa        pomonella.        Codling 

Moth. 
CercopidiB     and      Fulgoride,     Tree- 
hoppers  and  leaf-hoppers. 
Chrysobothris    femorata.    Flat-head- 
ed Apple-tree  Borer. 
ClisiocAmpa     americana.    Apple-tree 

Tect  Caterpillar. 
Coccidie.  Bark  Lice. 
ElateridsB,  Wire-worms. 
Empretia  stimulea.  Saddle-back  Moth. 
Hfphantria  textor.  Fall  Web- worm. 
Lachnostema,  May -beetles, 
fratema.  Kindred  May-beetle, 
fusoa.  Dark  May-  beetle, 
pilosicoliis.  Hairy  May- beetle. 
Leacania  unipuncta.  Army- worm. 


Fruit  trees. 

Limenitis  Ursula,  Ursula  Butterfly. 

Lygus  lineolaris,  Tarnished  Plant-bug. 

Orgyia    leueostigma,    White  -  marked 
Tussock  Moth. 

Pempella  hammondi.  Apple-leaf  Skele- 
tonizer. 

Phycita  nebulo,  Apple  Leaf-crumpler. 

Psylla  rubi.  Blackberry  Flea-louse. 

Psyllidas.  Jumping  Plant- lice. 

Saperda  Candida,  Bound-headed  Apple- 
tree  Borer. 

Schizoneura  lanigera.  Woolly  Aphis  of 
the  Apple-tree. 

Thyridopteryx  ephemeraformis.  Bag- 
worm. 

Tortrix  malivorana.  Lesser  Apple-leaf 
Folder. 
Fungus. 

Agonoderus. 

Amara. 

CarabidsB,  Predaoeous  Ground-beetles. 

Chlaenius. 

Coccinella  9-notata,  Nine-spotted  Lady- 
bug. 
5-notata. 

Cocoinellids,  Lady  bugs. 

Cycloneda  sanguinea  Trim  Lady-bug. 

Evarthrus  colossus. 

Harpalus. 

Hippodamia   conyergens,   Convergent 
Lady-bird, 
glacialis,  Icy  Lady-bug. 

Megilla  maculata.  Spotted  Lady-bug. 

Myriapoda,  Myriapods.  Thousand-legs. 

Pterostichus. 

Schizoneura  fungicola. 


Galium.    (See  Bedstraw.) 
Gerardia  tenuifolia. 

Junonia  layinia,  Lavinia  Butterfly. 

Siphonophora  gerardiffi. 
(German  Iry. 

Bhopalosiphum  dianthi. 
Gladiolus. 

Heliothis  armigera.  Com  worm. 
Glycine.    (See  Grount  Ant 
Golden  Bod. 

Chauliognathus. 

Diabrotica    longicomis.    Com    Boot- 
worm. 

Euryomia  inda,  Indian  Cetonian. 

Siphonophora  radbeckie. 
Golden-rod,  Solidago  rigida. 

Siphonophora  radbeokias. 
Golden- rod.  Solidago  serotina. 

Siphonophora  rudbeckisB. 
Gooseberry. 

£geria  tlpuliformis.  Currant  Borer. 

Agrotis   clandestina,  W- marked   Cut- 
worm. 
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Gooseberry. 

Caloptenus  femur-nibrum,  Ked-legrsred 

Locust. 
Cutworm  B. 

Epicserue  Imbrioatus,  Imbricated  Snout- 
beetle. 
Eufltchia  ribearla,   GooseberrF  Span- 
worm. 
Grapta  faunus. 

Llmenitis  Ursula,  Ursula  Butterfly. 
Myelols      convolutella,       Gooseberry 

worm. 
Myzus  ribis. 
Nematus  ventricosus.  Imported  Currant 

worm. 
Prlstiphora  ^rossularlae. 

ruflpes. 
Biphonophora  lactucffi. 
Spllosoma  virfflnica.  Yellow  Bear. 
Gooseberry,  Wild. 

Orapta  progne.  Spinous  Currant  Cater- 
pillar. 
Goosefoot  Family.  Chenopodiacee. 

Aphis  atriplicis. 
Gourd  family,  CuourbitaoeaB. 

Aphis  cucumeris,  Melon  Plant-louse. 
Grain. 

Alucita,  Grain  Moths. 
Blissus  leucopterus.  Chinch  buc. 
Bruchus  ffranariuB,  Grain  Brucbus. 
Gelechia  oerealella.  Angoumois  Grain 

Moth. 
Gortyna  nitela.  Stalk  Borer. 
L(*ucania  unipuncta.  Army  worm. 
Leucarctia  acnea.  Salt-marsh  Cater- 
pillar. 
Maorodactylus  subspinosus.  Rose  bug. 
Philometra  serratlcomis. 
Tenebrio.  Meal  worms. 
Tenebrioides  mauritanica. 
Tinea  granella,  Wolf  Moth. 
Grape. 

Acoloithus  americana.  American  Pro- 
crts. 
falsarius. 
iEgeria    polistiformis.    Grape     Root- 
borer. 
Agrotis  cupida. 

saucia.  Variegated  Cutworm, 
scandens.      Climbing       Cutworm, 
ypsilon.  Greasy  Cutworm. 
Alypia   octomaculata.     Eight  -  spotted 

Forester. 
Amphicerus  blcaudatus.  Twig  and  Axil 

Borer. 
Amphipyra      pyramidoides.        Green 

Cream-spotted  Grape  worm. 
Anomala  binotata.  Two- spotted  Yine- 
chafer. 
luoicola,  American  Vine- chafer, 
varians,  Variable  Vine -chafer, 
vitis,  Vine-chafer. 
Apatela  obllnita.  Smeared  Dagger. 
Arotia  phalerata,  Harnessed  Moth. 


Grape.' 

Bostrichus  basilaris.  Shagbark  Hickory- 
tree  Borer. 

Callidium  amoBUum. 

Choerocampa  pampinatrix. 

Cceliodes  iuffiqualis.  Grape  Carcalio. 

Colaspis  flavida.  Grape-vine  Colaspls. 

Dactylosphsera    vitifollffi,   Grap«-leal 
Gall-louse. 

Darapsa  myron.  Hog  Caterpillar  of  the 
Vine. 

Daremma  unculosa. 

Deilephila  chamffinerii. 

linnata.  White-lined  Sphinx. 

Desmia  maculata.  Grape  Leaf-folder. 

Dyspteris  abortivaria. 

Elateridie.  Wire  worms. 

Eudryas     grapta.     Beautiful    'Wood- 
nymph, 
unio.  Pearly  Wood-nymph. 

Fidia  Yiticida,  Grape-vine  Fidia. 

Gall- maklngi  Aphides. 

Graptodera  chalyhea,  Qrape-vine  Flea- 
beetle. 

Hyphantria  textor.  Fall  Web- worm. 

Lecanium  vitis. 

Macrodactylus  subspinosus.  Bose-boi;. 

Mamestra  distincta. 

Pelidnota    punctata.     Spotted    Vine- 
chafer. 

Penthina     vitivorana.      Grape -berrr 
Moth. 

Petrophora  diverailineata. 

Phiiampelus        achemon,      Acbemon 
Sphinx, 
pandoras.    Satellite  Sphinx. 

Philometra  serraticornis. 

Phylloxera  vitifoliae.  Grape  Phylloxeni. 

Prionus  imbricornis.  Tile-homed  Prio- 
nus. 
laticollis,  Broad-necked  Prlonu?. 

Psychomorpha    epimenis.  Grape- viD<> 
Eplmenis. 

Pterophorus  pertscelidactylus.  Grape- 
vine Plume. 

Pyrophila  pyramidoides.  Green  Cream- 
spotted  Grape- worm. 

ButelldeB.  Vine  Chafers. 

Sciara  inconstans.  Fickle  Midge. 

Belandria  vitis. 

Siphonophora  viticola,  Grape-Lou^^e. 

Spllosoma  virginica.  Yellow  Bear. 

Tetranychus.  Bed  Spider. 

Thyreus  abbotti.  Abbott's  Sphinx. 
Grass. 

Acridium  americanum.  American  Lo- 
cust 

var.  ambiguum.  American  Lo- 
cust, yellow  var. 

Agonoderas. 

Agrotis,  Cutworms. 

c-nigrum.  Spotted  Cutworms, 
saucia.  Variegated  Cutworm, 
tessellatu.  Com  Cutworm. 
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(irass. 
Amara. 

Anisodactylus. 

Arctla  phalerata.  Harnessed  Moth. 
Atrytone  hobomok. 
Blissus  leuoopterus.  Chinch  bug. 
Byrrhus  pilula. 
Calathus  srreKarlus. 
Caloptenus  bivittatus.   Striped  Calop- 
tenas. 

differentialls,  Lubberly  Caloptenus. 

femur-rabrnm.  Bed-legged  Locust. 

spretas.  Rocky  Mountain  Locust. 
Carabidse,  Predaceous  Ground- beetles. 
Chytolita  morbidaiis. 
CocclnellidaB,  Lady  bugs. 
Ctenacba  virginlca. 
Debts  portlandia. 
Draateria  erechtea. 
Elateridffi.  Wire  worms. 
Galerlta  janus.  Janus  Ground-beetle. 
Gortyna  nitela,  Btalk  Borer. 
Hadena  derastatrix,  Glassy  Cutworm. 
Harpalua.  ^ 

Hellophila  phragmitidicola. 
lacsoma  elymi.  Wheat-straw  Worm. 
Lachnostema  Iratema.  White  Grub  or 
Kindred  May-beetle. 

fuBca,   White  Grub  or  Dark  May- 
beetle. 

pllosicollis.  White  Grub  or  Hairy 
May- beetle. 
Laphygma    fruglperda.    Fall    Army- 
worm. 
Leucania  pseudargyia. 

unipuncta.  Army  worm. 
Leucarctia  acraea.   Salt-marsh  Cater- 
pillar. 
Macrodactylus  subspinosus.  Rose  bug. 
MegiUa  maculata,  Spotted  Lady-bug. 
Melolonthidee,  White  Grubs. 
Neonympha  canthus. 

eurytris,  Eurytris  Butterfly. 

gemma. 

Bosybiua. 
Nephelodes  violans.  Smooth  Cutworm. 
Pampbila  mystic. 

peckius.  Peck's  Skipper. 

phylffius. 

sassacus.  Sassacus  Skipper. 
Patrobus  longicornis. 
Philometra  serraticornls. 
Platynus  limbatus. 
Plusia  simplex,  Celery  worm. 
Pseudoglossa  lubricalls. 
Pterostichus. 
Satyrus  alope,  Alope  Butterfly. 

nephele.  Nephele  Butterfly. 
Scepsis  fulyicollis. 
Schizoneura  panicola. 
(irai4S.  Blue. 

Caloptenus  spretus,  Rocky  Mountain 

Locust. 
Loxopeza  atrlventris. 


Grass.  Bottle.    (See  Grass.  Foxtail.) 
Grass,  Crab.  Panicum  sanguinale. 

Blissus  leucopterus,  Chinch  bug. 
Grass.  Fragrostis  poseoides,  var.  megas- 
tachya. 

Glyphina  eragrostidis. 
Grass.  Foxtail.  Setaria. 

Blissus  leucopterus. 
Grass.  Foxtail.  Bottle-grass,  Setaria  glauca. 

Sipbonophora  setarlra. 
Grass.    Gymnostichum  hystrix. 

Isosoma  horde!,  Joint  worm. 
Grass.  Herd's.    (See^Grass.  Timothy.) 
Grass,  Hungarian. 

Agrotis  c-nigrum.  Spotted  Cutworm. 

Blissus  leucopterus.  Chinch  bug.  - 

Leucania  unipuncta.  Army  worm. 
Grass,  Lyme.  Wild  Bye.Elyraus  canadensis. 

Isosoma  hordei.  Joint- worm. 
Grass,  Panicum. 

Glyphina  eragrostidis. 

Sipbonophora     setarise,     Bottle-grass 
Aphis. 
Grass.  Panicum  glabrum. 

Schizoneura  panicola. 
'    Tyohea  panic!. 
Grass.  Poa  annua. 

Rhizoblus  poee. 
Grass,  Ray  or  Rye. 

ElateridcB.  Wire  worms. 
Grass.  Timothy,  Herd's  grass. 

Blissus  leucopterus.  Chinch  bug. 

Caloptenus  spretus,  Rocky  Mountain 
Locust. 

Cut  worms. 

ElateridsB.  Wire  worms. 

Leucania  unipuncta.  Army  worm. 

Timothy  Worms. 
Grass,  Woolly  Beard,  Erianthus  alopecur- 
oides. 

Pamphila  delaware. 
Grasses,  perennial. 

Agrotis,  Cutworms. 

ElateridsB,  Wire  worms. 

Lachnostema,  White  Grubs. 

Leaf- hoppers. 

Leucania  unipuncta.  Army  worm. 
Grasses.  Wild. 

Blissus  leucopterus.  Chinch  bug. 
Ground  Cherry.  Physalis. 

Doryphora  10-lineata.  Colorado  Potato- 
beetle. 
Ground  Cherry.  Physalis  pubescens. 

Macroslla  Carolina,  Tobacco  worm. 
Ground  nut.  Aplos  Glycine. 

Eudamus  bathyllus.  Bathyllus  Skipper. 

Niscniades  juvenalis. 

H 

Hackberry,  Celtis. 
Apatela  rubricoma. 
Apatura  celtis.  Eyed  Emperor. 

clyton.  Tawny  Emperor. 
Libythea  bachmanni. 
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Hackberry,  Celtis  occidental  is. 

Sphinx  drupiferarum. 
Haw. 

ConotracheluscrataBffi.Qaino6  Curoulio. 
Hawthorn.    (See  Thorn.) 
Hay. 

BUbsus  leuoopterus.  Chinch  bug. 
Hazel. 

Apatela  obllnita,  Smeared  Dagger. 
Argyrolepia     Quercifoliana,     Oak-leaf 

Tortrix. 
Balaninus  naaioos,  Long-snonted  Nut- 
weevil. 
Chytolita  morbldalla. 
CcBlodasys  unicornis.  Unicorn  Apple- 
tree  Caterpillar. 
Datana  ministra.  Tellow-necked  Apple- 
tree  Caterpillar. 
Halesidpta  tessellaris.  Checkered  Tus- 
sock Moth. 
Hibemia  tiliara.  Tellow  Canker-worm. 
Hyperchlria  lo,  lo  Moth. 
Loxotsnia  rosaceana.  Greater   Leaf- 
roller. 
Nematocampa  fllamentaria,  Strawberry 

Geometer. 
Telea  polyphemus.  Polyphemus  Silk- 
worm. 
Hedysarum. 

Eudamus  bathyllus,  Bathyllus  Skipper. 
Helminthosporium. 

Carabids.  Predaceous  Ground-beetles. 
Coccinella  9-notata,  Nine-spotted  Lady- 
bug. 
5-notata. 
Dlabrotica    longicornis.    Com    Root- 
worm. 
Hemlock. 

Hylotrupes  bajulus. 
Hemlock  Lumber. 

Callidium  sp. 
Hemp. 

Acrldium    emvicinatnm,    Emarginate 

Locust 
Hellothis  armigera.  Corn  worm. 
Plusia  aurichalcea. 
Henbane. 

Doryphora  10-lineata.  Colorado  Potato- 
beetle. 
Heuchera.   (See  Alum-root) 
Hibiscus. 

Eudryiis  unio.  Pearly  Wood-nymph. 
Hibiscus  grandiflonxs. 
Amphalocera. 

Hellothis  armigera,  Com  worm. 
Hickory. 

Actias  luna.  Luna  Silkworm. 
Amphicerus  bicaudatus.  Twig  and  Axil 

Borer. 
Aphis  caryella. 

Bostrichus  basilaris.  Shagbark  Hickory- 
tree  Borer. 
Callipterus  caryse. 
Chion  cinctus.  Hickory  Tmnk  Borer. 


Hickory. 

Chrysobothris   femorata.   Flat-headed 
Apple-tree  Borer. 

Cltheronia  regalis,  Boyal  Walnut  Moth. 

Clisiocahnpa  sylyatica,  Tent  Caterpillar 
of  the  Forest. 

Cressonia  juglandis.  Walnut  Sphiix. 

Datana  ministra,  Tellow-necked  Apple- 
tree  Caterpillar. 

Dicerca  lurida. 

Halesidota  carys. 

Hyphantria  textor,  Fall  Web-worm. 

LacbnuB,  Twig  Lice. 

caryffi,  Hickory  Plant-louse. 

Lithophane  cinerea.  Ash-gray  Pinion. 

Nematocampa  fllamentaria,  Strawberry 
Geometer. 

Phyoita  juglandls.  Walnut  Leaf-cramp- 
ler. 

Phylloxera      carysecaulis,       Hlckorf 
Gall- aphis, 
oarys-globosa.  . 

caryffiTen®.    Hickory  -  vein    Gall- 
louse. 

PtinidaB.  - 

Pyrophlla  pyramidoldes.  Green  Cream- 
spotted  Grape- worm. 

Bchizoneura  caryae.  Hickory  BUgfat 

Soolytus    4-splnosu8,    Hickory  Bark- 
borer. 

Selandria  caryse. 

Telea  polyphemus.  Polyphemus  Silk- 
worm. 

Thecla  calanus. 

Tortrlx  rlleyana.  Walnut  Tortriz. 
Hickory.  Bicter-nut 

Scolytus    4-spinosu8,    Hickory  Bark- 
borer. 
Hickory,  Pignut 

Hyphantria  textor.  Fall  Web-worm. 

Ithycerus  noveboraoensis.   New  York 
Weevil. 

Lachnus  caryse.  Hickory  Plant-louse. 

Scolytus   4-spin08U8.    Hickory  Bark- 
borer. 
Hickory.  Shagbark  or  Shell-bark. 

Bostrichus   basilaris.  Shagbark  Hick- 
ory-tree Borer. 

Hyphantria  textor.  Fall  Web- worm. 

Phylloxera  caryeefollffi.  Hickory  Leaf- 
witherer. 

Scolytus    4-splnosu8.    Hickory  Bark- 
borer. 
Holly. 

Thecla  strigosa.  Streaked  Thecla. 
Hollyhock. 

Plusia  precatlonis.  Thistle  PlasU. 

Pyrameis  cardui.  Thistle  Butterfly, 
huntera,  Hunter's  Butterfly. 
Honey-locust. 

Eburia  Quadrigemtnata.  Honey-locust 
Borer. 

Macrobasis  unicolor.  Ash-gray  Blister- 
beetle. 
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Honer-IocusT. 

Telea  polyphemus.  Polyphemus  Silk- 
worm. 
Honeysaekle. 

Ceramlca  picta.  Zebra  Caterpillar. 
C'haitophorus  loninera. 
Honeysuckle.  Baah. 

SeAia  diffloiR.  Clear  Winer. 
Honey&nckle,  Fly,  Lonicera  clliata. 

Helitasa  pbffiton. 
Honeysuckle.  Tartarian. 
Abia  caprifolii. 
Sesla  dlfflnls.  Clear  Winff. 
Hop. 

Elateridse.  Wire-worms. 
Orapta  comma.  Comma  Butterfly, 
interroffationls.   iSemicolon  Butter- 
fly. 
Hypena  evanldalis. 

bumuli,  Hop-ylne  Moth. 
Hyperchiria  io.  lo  Moth. 
Phorodon  bumull,  Hop  Aphi9. 
Plusia  balluca.  Hop  Plusia. 
Pyrameis  atalanta,  Atalanta  Butterfly. 
Tetranychus,  Red  Spider. 
Thecla  humuli,  Hop- vine  Theola. 
Hop  Tree.  Ptelea  trifoliata. 

Papilio  cresphontes,  Cresphontes  But- 
terfly. 
Hornbeam.  Carpinus. 

Psylla  carplnl. 
Horse-cbeatnut. 

Loxotaenia  rosaceana.  Greater  Leaf- 
roller. 
Orgyia    leucostisma.     White- marked 

Tussock  Moth. 
Paroriryla  parallela. 
Horsemlnt,  Monarda. 
Pbolisora  catuUus. 
Hor8e  Nettle. 

Doryphora  lO-lineata.  Colorado  Potato- 
beetle, 
juncta. 
Horseradish. 

Caloptenus  biylttatus.  Striped  Calopte- 
nu9. 

Lozotfenia  rosaceana.    Greater  Leaf- 

rolier. 
Pleris  oleracea.  Turnip  Butterfly. 

rapap.  European  Cabbage  worm. 

virginiensis. 


Indian  Hemp.  Apocynum  cannabinum. 

Botis  penitalis. 

Eacbetes  coUarls. 

Indian  Plantain,  Caoalla  suayeolens. 

Siphonophora  rudbeckie. 
Iris. 

Elateridse.  Wire  worms. 
Ironireed.  Vemonia  fasclculata. 
Aphis  mlddletonl. 

vemoniee.  Ironweed  Aphis. 
-6 


Ironweed.  Yemonia  noveboracensis. 

Biphonophora  rudbeckise. 
Ironweed,  Vernonia  Undheimeriana. 

Siphonophora  rudbeckisB. 
Ivy.  American.    (See  American  Ivy.) 

German.    (See  German  Ivy.) 


Knotweed. 

Chrysophanus  ^hoc.  Thoe  Butterfly. 

Doryphora  lO-lineata.  Colorado  Potato- 
beetle. 

Gastrophysa  poiygoni. 

Gortyna  niteia.  Stalk  Borer. 

Siphonophora  polygon  i.  Knotweed 
Aphis. 


Lamb's- quarters.  Chenopodium  album. 
Ceramlca  picta.  Zebra  Caterpillar. 
Diabrotioa    longicornis,    Corn    Root- 
worm. 
Doryphora  10-lineata.  Colorado  Potato- 
beetle. 
Larch. 

Orgyia    leucostigma.     White-marked 
Tussock  Moth. 
Larch,  American.  Tamarack. 

Chenr.es  iaricifoUa?!.  Larch  Chermes. 
Lachnus  laricifex.  Tamarack  Aphis. 
Samla  Columbia. 
Laurel.  Ealmia. 

Sphinx  kalmiSB. 
LeguminosQB.    (See  Pulse  Family.) 
Lemon. 

Papilio  cresphontes,  Cresphontes  But- 
terfly.. 
Lettuce. 

Agrotis  c-nigrum,  Spotted  Cutworm. 
Caloptenus  spretus.   Rocky  Mountain 

Locust. 
ElateridsB.  Wire  worms. 
Plusia  simplex.  Celery  worm. 
Bhizobius    lactucee.     Lettuce    Earth- 
louse. 
Siphonophora  lactucse. 
Lichen. 

Coccinella9-notata,  Nine- spotted  Lady- 
bug. 
5-notata. 

sanguinea.  Trim  Lady-bug. 
Coccineliidfe.  Lady  bugs. 
Diabrotica     longicornie.    Corn     Root- 
worm. 
Hippodamia  convergens.   Convergent 
Lady-bug. 
glacialis,  Icy  Lady-bug. 
MegtUa  maculata.  Spotted  Lady-bug. 
Lilac. 

^geria  syriugae.  Lilac  Borer. 
Callosamia    promethea.     Prometheus 
Silkworm. 
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Greater   Leaf- 


Lilao. 

Daremma  undulosa. 

LoxotsQia  rosaceana. 
Roller. 

Mytilaspis  conchlformls,  OFSter-shell 
Bark-louse. 

Papllio  troilus,  Trollus  Batterfly.  « 

Pyrophila  pyramidoides,  Green  Cream- 
spotted  Grape-worm. 

Sphinx  chersis. 

Spilosoma  virfirlnioa,  Yellow  Bear. 
liUy. 

Gortyna  nitela,  Stalk  Borer. 
Lime-tree.    (See  Baeswood.) 
Linden. 

▲patela  americana.   American   Maplo 
Moth. 

Drepanosiphum  tiliee. 

Lachnus  lonfiristicrma. 

PhytoptuB. 

Selandrla  tlliae,  Linden  Saw-fly. 
Linden.  American.    (See  Basswood.) 
Linden.  European. 

Saperda  yestita,  Hairy  Saperda. 

Tetranychus.  Red  Spider. 
Lindera.   (See  Spice-bush.) 
LiQuidambar.   (See  Sweet-gum  Tree.) 
Lobelia. 

Elateridas,  Wire  worms. 
Locust 

Attacus  cecropia,  Cecropia  Silkworm. 

Cyllene  robiniae.  Locust  Borer. 

Eudamus  tityrus,  Tityrus  Skipper. 

Hispides. 

Hyperohlria  io,  lo  Moth. 

Xyleutes  robinlse.  Locust-tree  Carpen- 
ter Moth. 
Locust.  Black. 

Datana  ministra.  Yellow-necked  Apple- 
tree  Caterpillar. 

Ecpantheria    scribonia.  Large    Black 
Bear. 

Eudamus  tityrus,  Tityrus  Skipper. 

Hyperohlria  io.  Io  Moth. 

Xyleutes  robiniee,  Locust-tree  Carpen- 
ter Moth. 
Locust.  Viscid. 

Eudamus  tityrus.  Tityrus  Skipper. 
Logs.    (See  Stumps  and  Logs.) 
Lucerne.  Medicago  sativa. 

Heliothis  armigera,  Corn  worm. 
Lupine. 

Callidryas  eubule,  Danewort  Butterfly. 

Colias  eurytheme.  Eurytheme  Butter- 
fly, 
pbilodice.  Phllodice  Butterfly. 

Lycrana  scudderi. 
Lupine,  Blue. 

Utetheisa  bella. 

Maize. 

Blissus  leucopterus.  Chinch  bug. 
Caloptenus  femur-rubrum,  Red-legffed 
Locust. 


Mallow  Family.  Malvaoese. 

Pyramels  cardui.  Thistle  Butterfly, 
huntera,  Hunter's  Butterily. 
Mandrake.   (See  May-apple.) 
Mangel  Wurtzel,  Beta  vulgaris,  var. 

Silpha  opaca. 
Maple. 

^geria  acerni.  Maple  ^Egerian. 
Agrotis  c- nigrum.  Spotted  Catworm. 
Apatela  americana.    American  Hapl« 

Moth. 
Attacus  cecropia,  Cecropia  Bilkworm. 
Callosamia     promethea.    PrometbeG? 

Silkworm. 
Eacles  imperialist  Imperial  Moth. 
Elapbidion,  Twig-pruners. 
Hyphantria  textor.  Fall  Web-worm. 
Lachnosterna  f  rate  ma.  Kindred  Mar- 
beetle. 
Lecanium  acericola.  Maple  Bark-ioose. 

acericortlcis. 
Limacodes  latiolavia. 
Orgyia     leuoostigma,    White-marked 

Tussock  Moth. 
Telea  polyphemus,  Polyphemus  Silk- 
worm. 
Maple,  Ash- leaved.  Box-elder.  Negundo. 
JEgeria  acerni.  Maple  £gerlaiL 
Chaitophorus  negundinis. 
Chrysobothris   femorata.  Flat-heided 

Apple-tree  Borer. 
Lecanium  acericola.  Maple-tree  Bark- 
louse. 
Phytoptussp. 
Maple.  Norway,  Pseudoplatanus. 

Drepanosiphum  aoerina. 
Maple.  Red. 

Drvooampa  rubicunda,  Oreen-strlped 
Maple- worm. 
Maple.  Silver.  White  or  Soft 
JEgeria  acerni.  Maple  .£gerian. 
Affrotis  c-niffrum.  Spotted  Cutworm. 
Chrysobothris   femorata.  Flat-beaded 

Apple-tree  Borer. 
Dryocampa  rubicunda,  Qreen-fitriped 

Maple- worm. 
Lecanium  acericola.  Maple-tree  6&rk- 

louse. 
Pemphisrus  acerifolii. 
Phytoptus  Quadripes. 
Siphonophora  acerlfoliie. 
Maple,  Suffar. 

Glycobius     speciosus.    Sugar  •  Dapl« 

Borer. 
Phytoptus  acericola. 
Psylla  annulata,  Annulated  Peylla. 
Marigold.  Pot.  Calendula  micrastha. 
Siphonophora  calendule. 
calendulella. 
May-apple.  Mandrake. 
Euptoieta  claudia. 
May-weed.  Dog-fennel. 

Caloptenus  spretus.  Bocky  Mountaa 
Locust. 
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Meadow  Grass. 

Elateride,  Wire  worms. 
Lencanla  unipancta.  Army  worm. 
Lachnostema  fraterna.  White  Grub  of 
Kindred  May-beetle, 
fnsca.  White  Grub  of  Dark  May- 
beetle, 
piloslcollis.  White  Grub  of  Hairy 
May-beetle. 
Meadow-nie,  Thaliotrum. 

Calpe  caDadensis. 
Meadow-sweet.  Spirffia  ulmaria. 

Slphonophora  pisi,  Green  Dolphin. 
Melon.  Cantaleup. 

Phacellura  nitidalis.  Pickle  worm. 
Melon,  Mask. 

Aphis  cucumeris.  Melon  Plant-louse. 
Melon.  Nutmeff. 

Aphis  cucumeris.  Melon  Plant-louse. 
Phacellura  nitidalis,  Pickle  worm. 
Melon.   (See  Watermelon.) 
Melons. 

Aphis  oucumeris.  Melon  Plant- louse. 

cucurbit®. 
Deilephila  lineata.  White-lined  Sphinx. 
Diabrotica  12-punotata. 

vittata.  Striped  Cucumber-beetle. 
Phacellura  nitidalis.  Pickle- worm. 
Mignonette. 

Ceramica  picta,  Zebra  Caterpillar. 
Pieris   protodice.    Southern    Cabbace 
Butterfly, 
rapce.  European  Cabbage  Worm. 
Milkweed.  Silkweed.  Asclepias. 

Danais  archippus,  Arohippus  Butterfly. 
Oortyna  nltela.  Stalk  Borer. 
Milkweed.  Silkweed,  Asclepias  oomutl. 
CalUptems  asclepiadis. 
Slphonophora    asclepiadis.   Milkweed 
Aphis. 
Milkweed.  Silkweed.  Asclepias  obtusifolia. 
Callipterus  asclepiadis. 

Milkweed,  Silkweed,  Asclepias  syriaca. 
Aphis  lutescens. 

Mint  Spearmint.  Mentha  vlridis. 

Slphonophora  months. 

• 

Mominff-slory. 

Cassida  bi  vittata.  Two-striped  Tortoise- 
beetle. 

niffripes,    Black- lecrged    Tortoise- 
beetle. 
CassidiniB.  Tortoise- beetles. 
Coptocycla  aurichalcea.  Golden  Tor- 
toise-beetle, 
guttata.  Mottled  Tortoise-beetle. 
Ma^rosila  oin«ulata. 
SpUosoma  yirfflnica.  Yellow  Bear. 
Moss. 

Byrrhus  pilula. 
Moss,  on  Oaks. 

Hypropepla  fucosa. 
Mountain  Ash. 

Apatela  occidentalis. 


Mountain  Ash. 

Chrysobothris   femorata.  Flat-headed 

Apple-tree  Borer. 
Saperda  Candida,  Bound-headed  Apple- 
tree  Borer. 
Selandria  cerasl.  Cherry  Slug. 
Mountain  Mint,   Monarda. 

Pholisora  catullus. 
Mulberry.  White. 

Affrotis  saucia.  Variegated  Cutworm. 
Mustard. 

Orchestris  yittata.  Striped  Flea-beetle. 
Pieris  napi. 

oleracea.  Turnip  Butterfly, 
protodice,  Southern  Cabbage  But- 
terfly. 
rapBB.  European  Cabbage  worm. 
Plusia  brassicsB.  Cabbage  Plusia. 
Mustard.  Hedge.    Sisymbrium  officinale. 
Doryphora  10-lineata,  Colorado  Potato- 
beetle. 
Myrica.   (See  Bayberry.) 

N 

Nasturtium. 

Pieris  rape,  European  Cabbage  worm, 
virginiensis. 
Nectarine. 

Conotrachelus   nenuphar.   Plum  Cur- 
culio. 
Nettle. 

Grapta  comma.  Comma  Butterfly, 
interrogationis,  Semicolon  Butter- 
fly. 
Plusia  chrysltes. 
iota. 

simplex.  Celery  worm. 
Psylla  urtlcfficolens. 
Pyrameis  atalanta,  Atalanta  Butterfly, 
huntera.  Hunter's  Butterfly, 
cardul.  Thistle  Butterfly. 
Vanessa  milberti. 
Nettle.  Great  Stinging.  Urtica  dioica. 
Pyrameis  atalanta.  Atalanta  Butterfly. 
Slphonophora  pisi.  Green  Dolphin. 
Nettle,  Small  Stinging,  Urtica  urens. 

Plusia  interrogationis. 
Nightshade. 

Doryphora  10-lineata,  Colorado  Potato- 
beetle. 
Nursery  Stock. 

Lachnostema  fusca.    White  Grub  or 
Dark  May- beetle. 


Oak. 

Acridium  rublglnosum. 

Anisota   senatoria.  Senatorial    Dryo- 

campa. 
Anorthosia  punctipennella. 
Apatela  occidentalis. 
Argyrolepia     Quercifoliana,    Oak-leaf 
Tortrix. 
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Oak. 

Brenthus     septentrionalis.    Northern 

Brenthus. 
Callipterus  quercicola. 
Catocala  lineella. 
Chrysobothria   feniorata.  Flat-headed 

Apple-tree  Borer. 
CllBiocampa  sylvatica.  Tent  Caterpillar 

of  the  Forest. 
Datana  ministra.  Yellow-necked  Apple- 
tree  Caterpillar. 
Drepanosiphum  (?)  quercifolii. 
Dryoeampa  pellucida. 

rubicunda.  Rosy  Dryoeampa. 
stifirma. 
'     Eacles  imperlalis,  Imperial  Moth. 
Edema  albifrons. 
Elaphidion,  Twiff-pruners. 

pai*all6lum.  Parallel  Lonffhorn. 
Endropia  bllinearia. 
Halesidota  tessellaris.  Checkered  Tus- 
sock Moth. 
Hispides. 

Hyperchiria  io,  lo  Moth. 
Hyphantria  textor.  Fall  Web-worm. 
Lachnostema  fraterna.  Kindred  May- 
beetle, 
f  asca.  Dark  May-beetle. 
pilosicoUis.  Hairy  May-beetle. 
Limenitis  disippus,  Disippus  Butterfly. 
Lucanu<«  dama.  Pinching  bus. 

elaphus,  Staff  Beetle. 
Maffdalis  blyra. 
Myzocallis  bella. 
Nieoniades  juvenalis. 
Orsryia     leucostiema.    White-marked 

Tussock  Moth. 
Parorsryia  cllntonis. 

parallela. 
Perophora  melsheimeri. 
Pyrophila  pyramidoides.  Green  Cream- 
spotted  Grape-worm. 
Saturnla  mafa.  Buck  Moth. 
Sehlzoneura  f  anfficola. 

querci,  Woolly  Aphis  of  the  Oak. 
Telea  polyphemus,  Polyphemus  Silk- 
worm. 
Theclacalanas. 
m-album. 

strigosa,  Streaked  Thecla. 
titus. 
Tolype  velleda.  Yelleda  Lappet  Moth. 
Tortrix  fervidana. 

paludana. 
Tremex  columba.  Pigeon  Tremex. 
Xyleutes    robiniro.    Locust-tree     Car- 
penter Moth. 
Oak-apple. 

Lithophane  cinerea.  Ash-gray  Pinion. 
Oak.  Black. 

Argyrolenia     auercifoliana,     Oak-leaf 

Tortrix. 
Elaphidion  villosum.  Oak  Twig-borer. 
Oak,  Black-jack. 


Oak. 

Cicada    septendecim,  Seventeen-year 
Locust. 
Oak.  Burr. 

Argyrolepia     quercifollana.    Oak-leaf 

Tortrix. 
Ithycerus  noveboracensis.  New  York 

Weevil. 
Loxotffinia  rosaceana.  Greater  Leaf- 
roller. 
Myzocallis  bella. 
Phytoptus  queroi. 
Thecla  strigosa.  Streaked  Thecla. 
Oak,  Iron. 

Phylloxera  rileyi,  Oak-leaf  Phylloxera. 
Oak.  Laurel  or  Shingle. 
Callipterus  hyalinus. 
Oak.  Pin. 

Argyrolepia     quercifollana,    Oak-leaf 
Tortrix. 
Oak.  Post 

Agrilus  lateralis.    - 
Oak,  Bed. 

Argyrolepia     quercifollana.    Oak-leaf 

Tortrix. 
Callipterus  quercifolii. 

walshi. 
Semaeia  prunivora.  Plum  Moth. 
Xyleutes    robiniae.  Locust-tree   Car- 
penter Moth. 
Oak.  Scrub. 

Limenitis  Ursula,  Ursula  Butterfly. 
Oak.  Swamp  Chestnut. 

Chaitophorus  quercicola. 
Oak.  Swamp  White. 
Callipterus  discolor. 

punctata. 
Phylloxera  rileyi.  Oak-leaf  Phylloxera. 
Oak.  White. 

Agrilus  lateralis. 

Argyrolepia    quercifollana.    Oak -leaf 

Tortrix. 
Chrysobothris  femorata.   Flat-headed 

Apple-tree  borer. 
Elaphidion  villosum.  Oak  Twig-borer. 
Lachnus  quercifotiffi.  Oak- leaf  Lacbnas. 
Fandeleteius  hilaris.Gray-sIded  Curco* 

lio. 
Phylloxera  rileyi.  Oak-leaf  Phylloxera. 
Oak  wood.  Decayed.   (See  Decayed  Oak 

wood.) 
Oats. 

Agrotis  saucia.  Yariagated  Cutworm- 
Blissus  leucopterus.  Chinch  bug. 
Caloptenus  spretus,  Bocky  MountaiQ 

Locust. 
Diabrotlca     longicornls.   Corn    Boot- 
worm.  ' 
Doryphora  10-llneata.  Colorado  Potato- 
beetle. 
Elateridae.  Wire- worms. 
Gelechia  cerealella.  Angoumois  Orais 
Moth. 
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Oats. 

Oortyna  nitela,  Stalk  Borer. 

Leucania  unipuncta.  Army  worm. 

Siphonophora    ayenas.    Grain    Plant- 
louse. 
Oleander. 

\phlB  nerli. 
Onion. 

AcrldlHm  americanum,  American  Lo- 
cust. 

Caloptenus  spretns,  Rooky  Mountain 
Locust 

Elaterldsp.  Wire  worms. 
Orache.  Oarden,  Atripiex. 

Aphis  rumicis,  Bean  Aphis. 
Orange. 

Papillo  cresphontes,  Cresphontes  But- 
terfly. 

Phytoptus  oleivoruB. 
Osaffe  Orange. 

Plata  conica. 

Hydnocera  pallipennis. 

Hypfaantria  textor»  Fall  Web-worm. 

Lecanlum  maclnrro. 

Ormeuis  prulnosa. 
Ox-eye  Daisy. 

Macrodactylus  subspinosus.  Rose  bug. 


Papaw, 

Papllio  ajax,  Ajax  Butterfly. 
Parsley  Family.    IJmbellifercB. 

Papilio  asterias.  Parsnip  worm. 
Parsley. 

Papilio  asterias.  Parsnip  worm. 
Parsnip. 

Papilio  asterias.  Parsnip  worm. 

Siphccoryne  pastlnacte. 
Passion  Flower. 

Euptoieta  claudia. 
Passion  Flower.  Blue. 

Agraulis  vanlllffi. 
Pas«lon  Flower.  Scarlet 

Agraulis  yanilloB. 
Pea. 

BnicbidaD,  P6a  and  Bean  Weevils. 

Bruchus  granarius.  Grain  Bruchus. 
pisi.  Pea  Weeyil. 

Callidryas  eubule.  Banewort  Butterfly. 

Ceramlca  piota.  Zebra  Caterpillar. 

Colias  eurytheme.  Eurytheme  Butter- 
fly, 
phllodice.  Philodice  Butterfly. 

Heliotbis  arrolgera.  Corn  worm. 

Siphonophora  pisi.  Green  Dolphin. 

Spilosoma  vlrginiea.  Yellow  Bear. 
Peach. 

•£Rerla  ezitlosa.  Peach  Borer. 

Agrotis  c-nigrum.  Spotted  Cutworm, 
saucia.  Variegated  Cutworm. 

Amphieerus  bicaudatus.  Twig  and  Axil 
Borer. 

Anarsia  llneatella.  Peach-twig  Borer. 


Peach. 

Anisopteryx  antumnata.  Fall  Canker- 
worm, 
vemata.  Spring  Canker-worm. 

Aphis  amygdali.  Almond  Aphis. 

Arctia  phalerata.  Harnessed  Moth. 

Bostrlchus  basilaris.    Shagbark  Hick- 
ory-tree Borer. 

Caloptenus  spretus,  Bocky  Mountain 
Locust  y 

Chrysobothris   femorata,   Flat-headefd 
Apple-tree  Borer. 

Cllsiocampa  sylyaticn.  Tent  Caterpillar 
of  the  Forest. 

Conotraohelus  nenuphar.    Plum  Cur- 
cullo. 

Dicerca  diyaricata,  Cherry-tree  Borer. 

Euryomia  inda,  Indian  Cetonian. 

Gortyna  nitela,  Stalk  Borer. 

Ithycerus  noyeboracensis.  New  York 
Weevil. 

Lithophane  picta. 

Melanactes  piceup.  Wire-worm. 

MyzuB  perslciB.  Peach-tree  Apbif>. 

Prodenia  llneatella. 

Pyrophila  pyramidoides.  Gref  n  Cream- 
spotted  Grape-worm. 

Saturnia  mala.  Buck  Moth. 

Tetranychus,  Bed  .Spider. 
Pear. 

iEgeria  pyri.  Pear-tree  Borer. 

Agrotis  c-nigrum.  Spotted  Cutworm. 

Amphieerus  bicaudatup.  Twig  and  Axil 
Borer. 

AnthonorouR  pyri.  Pear  Weevil. 
4-glbbu8.  Apple  Curculio. 

Aspidiotus  harrisi,  Harris'^  Bark-louse. 

Callimorpha  lecontei.  Callimorpha  Pear 
Caterpillar. 

Carpocapsa  pomonella.  Codling  Moth. 

Chrysobothris   femorata.    Flat-headed 
Apple-tree  Borer. 

Cicada    septendecirp.    Seventeen- year 
Locust. 

Conotrachelus    crategi.  Quince    Cur- 
culio. 
nenuphar.  Plum  Curculio. 

Haltlca  helxines.    Small  Bronze  Flea- 
beetle. 

Hyphantria  textor.  Fall  Web-worm. 

Ips  QuadrisignatuR. 

Ithycerus  noveboracensif*.  New   York 
Weevil. 

Lecanlum  pyri. 

(Edemasia     conclnna.     Bed -humped 
Prominent. 

Orgyia     leucostigma.     White-marked 
Tussock-Moth. 

Phytoptus  pyri. 

Platycerus  quercus. 

Prionus  laticollis.  Broad-necked  Prio- 
nus. 

Psylla  pyri.  Pear  Flea-louse. 
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Pear. 

Pyrophlla  pyramidoldes.Oreen  Oream- 
spotted  Grape-worm. 

Selandria  cerasl.  Cherry  Blugr. 

TetrauychuB.  Red  Spider. 

Tremex  columba,  Pigeon  Tremez. 
Pecan. 

Callfpterus  caryoe. 

Bcolytus    4-splno6U8.    Hickory    Bark 
Borer. 
Pepper. 

Doryphora  10-lineata,  Colorado  Potato- 
beetle. 

Hellothis  armifirera,  Com  worm. 
Pepper.  Cayenne. 

CaloptenuB  spretus,  Rocky  Mountain 
Locust. 
Pepper  crass.  Lepidlum  vlrfflnlcum. 

Arotia  phalerata.  Harnessed  Moth. 

Eutrapela  transversata,  Span  worm. 
Peronospora. 

Dlabrotica    lonfficornis,    Corn    Root- 
worm. 
Persimmon. 

Actias  luna,  Luna  Silkworm. 

Aphis  diospyri. 

Citheroiiia  recalls.  Royal  Walnut  Moth. 

Psylla  sp. 
Phaseolus  perennls.   4See  Bean.  Wild.) 
Phlox. 

Hellothis  phloxiphacus.  Phlox  worm. 

Phoma. 

Loxopeza  atriventris. 
Picotee. 

Elateridce,  Wire  worms. 
Pignut    (See  Hickory,  Pigrnut.) 
Pigweed.  Amarantus  retroflexus. 

Doryphora  10-lineata,  Colorado  Potato- 
beetle. 
Pigweed.     Chenopodium. 

Aphis  rumlcis.  Bean  Aphis. 

Gortyna  nitela.  Stalk  Borer. 
Pine. 

Aphis      pinicolens.       Pine-inhabiting 
Aphis. 

Callidium  amcenum. 

Callosamia  promethae.      Prometheus 
Silkworm. 

Chaloophora  virginiensis. 

Chermes  pinifoilae. 

CoccInellldEB,  Lady  bugs. 

CurculionldsB,  Snout  Beetles. 

Diraphia  femoralis,  Black-legged  Dira- 
phla. 
vemalis.  Jumping  Plant-louse. 

Eacles  imperialis.  Imperial  Moth. 

Hyloblus  pales.  Pales  Weevil. 

Hylurgus  terebrans.  Boring  Hylurgus. 

Lachnus  strobi,  White- pino  Lachnus. 

Lophyrus  abietis.  Fir-tree  Saw-fly. 

Pissodes  strobi.  White-pine  Weevil. 

Platycerura  furcilla. 

Sphinx  coniferarum. 

Thecla  humuli.  Hop- vine  Thecla. 


Pine 

Thecla  niphon. 
Urocerus  albicornis. 
Pine  Lumber. 

Callidium  sp. 
Pine,  Pinus  palustrls. 

Sphinx  coniferarum. 
Pine.  Scotch. 

Mytilaspis  plnifolii.  Pine-leaf  Scale-in- 
sect. 
Pine.  White. 

Lachnus  strobi.  White-pine  Laohnas. 
Lophyrus  abbotti.  Abbott's  Saw-fly. 
Mytilaspis  plnifolii.  Pine-leaf  Scale-in- 
sect. 
Pissodes  strobi.  White- pine  Weevil. 
Platycerura  furcilla. 
Schizoneura  pinicola. 

strobi.  Pine-tree  Blight 
Sphinx  harrisl,  Hawk  Moth. 

plneum.  Hawk  Moth.  ' 
Urocerus  abdominalis. 
Pink. 

Elaterldffi.  Wire  worms. 
Plantain. 

Arctia  arge.  Arge  Tiger  Moth, 
isabellu.  Hedgehog  Caterpillar, 
phalerata.  Harnessed  Moth. 
Ecpantheria    ecribonla.   Large  Black 

Bear. 
Melitfea  pheeton. 
Plusia  precatlonis,  Thistle  Plusia. 

simplex.  Celery  worm. 
Pyrrharctla  Isabella.  Hedgehog  Cater- 
pillar. 
Spllosoma  virginioa.  Tellow  Bear. 
Plantain.   Plantago  lanceolata. 

Junonia  lavinia.  Lavinia  Butterfly. 
Plum. 

Actias  luna,  Luna  Silkworm, 
^gerla  exltiosa.  Peach  Borer. 

pictipes. 
Anthonomus  prunidda.  Plum  Googer. 
Apatela  occldentalls. 

superans.  Green   Chestnut-backed 
Caterpillar. 
Aphis  pruni.  Plum  Aphis. 
Attacus  cecropla.  Cecropla  Silkworm. 
Callosamia     promethea,    Prometheus 

Silkworm. 
Chrysobothris    femorata.  Flat-headed 

Apple-tree  Borer. 
Cllsiooampa     americana.     Apple-tree 
Tent  Caterpillar, 
sylvatica.  Tent  Caterpillar  of  the 
Forest 
Coelodasys  unicornis.  Unicorn  Apple- 
tree  Caterpillar. 
Conotrachelus  nenuphar.Plum  Curcalio. 
Haltica  helxines.  Small  Bronze  flea- 
beetle. 
Hyalopterus  pruni. 
Ithycerus  noveboracensis.  New  York 
Weevil. 


PLANT  INDEX. 


87 


Plam. 

Ltmenltls  disippas,  Disippus  Butterfly- 
Macrodactylus  subsplnosus,  Rose  hug, 
(Edemasta      concinna.      Red- humped 

Prominent 
Oi^rialeiioostiffma.  White- marked  Tus- 

socle  Moth. 
Paror^ia  parallela. 
Phorodon  hamuli,  var.  mahaleb. 
Pbycita  nebalo,  Apple  Leaf-crumpler. 
Pyrophila  pyramldoides,   Green- spot- 
ted Orape-worm. 
Bamia  cynthla,  Ailanthus  Silkworm. 
Bemasia  prunlvora.  Plum  Moth. 
Sphinx  drupiferarum. 
Plnm,  Sloe. 

Phorodon  humuli.  var.  mahaleb. 
Poison  Ivy. 

Phytoptus  sp. 
Pollen. 

Coccinella. 

sanguinea.  Trim  Lady-bird. 
CoccinellidflD,  Lady  buffs. 
Harpalne. 

Htppodamia   converflrens.    Convergrent 
Lady-bird. 
Slacialis,  Icy  Lady-bugr. 
Megilla  maculata.  Spotted  Lady-bird. 
Polygonum. 

Gortyna  nltela.  Stalk  Borer. 
Pomegranate. 

Tbfjcla  iBocrates. 
Poplar. 

Apatela   americana,  American   Maple 

Moth. 
Callosamia  promethea,  Promethus  Silk- 
worm. 
Clisiocampa  eylvatica.  Tent  Caterpillar 

of  the  Forest. 
Gastropacha  americana. 
Hyperchiria  io.  lo  Moth. 
Limenitis  disippus,  Disippus  Butterfly. 

Ursula.  Ursula  Butterfly. 
Lithophane  clnerea.  Ash-gray  Pinion. 
Loxotsnia    rosaceana.  Greater  Leaf- 
roller. 
Lacanus  elepbas.  Staff  Beetle. 
Prlonus  laticoUis.  Broad-necked  Prio- 
nus. 

Pyrophila  pyramldoides,  Green  Cream- 
spotted  Grape- worm. 
Smerinthus  modestus. 
Telea  polyphemus,  Polyphemus  Silk- 
worm. 
Vanessa  antiopa,  Antiopa  Butterfly. 
Poplar,  Balsam. 

Pemphigms    popularia.    Poplar     Gall- 
louse, 
popull  -  fflobuli.      Poplar      Bullet 

Oal  House, 
populi-ramulorum. 
populi-transversus. 
populi-yenffi,     Poplar- vein      Gall- 
louse. 


Poplar,  Balsam. 

vaxabundus.  Vaffabond  Gall-louse. 
Poplar.  Lombard  y. 

Affrilus  ffranulatus,  Lombardy  Poplar 

Borer. 
Lachnosterna  fraterna.  Kindred  May- 
beetle. 
Prlonus  laticollis.  Broad-necked  Prlo- 
nus. 
Poppy. 

Aphis  rumicis.  Bean  Aphis. 
Potato. 

Afirrotia  messoria,  Dark-sided  Cutworm. 
Baridius  trinotatus.  Potato-stalk  Wee- 
vil 
Blister  Beetles. 

Caloptenus  femur-rubrum.  Red-legged 
Locust, 
spretus.  Rooky  Mountain  Locust 
Doryphora  10-lineata,  Colorario  Potato- 
beetle. 

Drasteria  erechtea.  Clover  Drasterla. 
Elate ridffi.  Wire  worms. 
Epicauta   cinerea.    Margined    Blister- 
beetle, 
vittata.  Striped  Potato  beetle. 
Epitrix    cucumeris.    Cucumber   Flea- 
beetle. 
Gortyna  nitela.  Stalk  Borer. 
Lema  trilineata.  Three-lined   Potato- 
beetle. 
Lygus  lineolaris.  Tarnished  Plant-bug. 
Maorobasls  unicolor.  Ash-gray  Blister- 
beetle. 
Macrosila  Carolina.  Tobacco  worm. 
&-maculata.  Tobacco  worm. 
Prickly  Ash. 

Chrysophanus  thoe,  Thoc  Butterfly. 
Papilio  crespbontes,  Cresphontes  But- 
terfly, 
troilus,  Troilus  Butterfly. 
Prickly    Ash,    Northern.    Toothache-tree. 
Zanthoxylum  americanum. 
Chrysophanus  thoe,  Thoe  Butterfly. 

Privet.  Llgustrum. 

Daremma  undulosa. 
Pulmonaria  angustifolla. 

Plusia  modesta. 
Pulse  Family.  Legumlnoss. 

Agrotis  annex  a.  Cabbage  Cutworm. 

Aphis  medicaginis. 

Terias  lisa.  Lisa  Butterfly. 
Pumpkin. 

Agrotis   clandestina,   W-marked   cut- 
worm. 

Diabrotica  vittata.  Striped  Cucumber- 
beetle. 

Hellothis  armigera.    Corn  worm. 

Melittia  cucurbitae.  Squash  Borer. 

Purslane. 

Deilephila  lineata.  White-lined  Sphinx. 
Diabrotica    iongicomis.    Com    Root- 
worm. 
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Quince. 

Conotrachelus  crataeffi.  Quince  Curcu- 
iio. 
nenuphar.  Plum  Curculio. 

Datana  ministra.  Yellow-necked  Apple- 
tree  Caterpillar. 

Phycita  nebulo.  Apple  Leaf-crumpler. 

Baperda  Candida,  Bound- headed  Apple- 
tree  Borer. 

Telea  polyphemus,  Polyphemus  Silk- 
worm. 


Badisb. 

Dellephila  lineata.  White-lined  Sphinx. 
Orchestrls  vlttata.  Striped  Flea- beetle. 
Pierls  napi. 

oleracea,  Turnip  Butterfly, 
rapa).  European  Cabba^re  worm, 
virflriniensis. 
Plueiabrassicee.    Cabbage  Plusia. 
Bafirweed.  Ambrosia. 

lieffllla  maculata.  Spotted  Lady-bUff. 
Baffweed.  Ambrosia  artemisi^folia. 

Diabrotica    longicornis.     Corn    Boot- 
worm. 
Oortyna  nitela.  Stalk  Borer. 
Leucarctia  acra^a.    Salt-marsh   Cater- 
pillar. 
Loxoteenia   rosaceana.  Greater  Leaf- 
roller. 
TeleslUa  tslnereola. 
BafiTweed,  Ambrosia  psilostachya. 

Siphouophora  ambrosice. 
Baffweed,  Ambrosia  trlflda. 

Diabrotica    loniricornis.     Corn    Boot- 
worm. 
Gortyna  nebris.  Stalk  Borer. 
Biphonophora  rudbeckise. 
Baphanus. 

Pieris  virginiensls. 
Baspberry. 

iSfferia  rubi,  Baspberry  Boot- borer. 
Affrilus    ruflcollis.     Baspberiy    Cane- 
borer. 
Anatis    15  -  punctata.    Fifteen  •  spotted 

Lady-bus. 
Ceramica  picta.  Zebra  Caterpillar. 
Eupithecia  interrupto-fasciata,  Currant 

Fruit-worm. 
Loxotffinia  rozaceana,   Greater  Leaf- 
roller. 
Pemphigus  rubi. 
Prodenia  llneatella. 

Pyrophila  pyramidoldes.  Green  Cream- 
spotted  Grape-worm. 
Selandria  rubi.  Baspberry  Slug. 
Biphonophora  rubi. 

BynchLora  rubivoraria,  Baspberry  Geo- 
meter. 


Baspberry,  Wild. 

Loxoteenia  rosaceana.  Greater  Leaf- 
roller. 
Battle- box,  Crotalaria. 

Utetheisa  bella. 
Bay-grass.    (See  Grass.  Bay-  or  Bye-.) 
Bed- bud. 

Fidia  viticida.  Grape-vine  Fidia. 
Pyrophila  pyramidoides.  Green  Cream- 
spotted  Grape-worm. 
Bed  Boot. 

Lyccena  comyntas,  Comyntas  Butterfly. 
Bhubarb. 

Caloptenus  spretus,  Bocky  Mountain 

Locust. 
Gortyna  nitela.  Stalk  Borer. 
Bocket. 

Cerostoma  porrectella. 
Bosaoeae.    (See  Bose  Family.) 
Bose. 

Clisiocampa  sylvatica.  Tent  Caterpillar 

of  the  Forest. 
Empretia  stimulea.  Saddle-back  Moth. 
Hyphantrla  textor.  Fall  Web- worm. 
Loxotienia  rosaceana.    Greater  Leaf- 

roller. 
Macrodactylus  subspinosus.  Bose  bug. 
(Edemasia      concinna.      Bed-humped 

Prominent. 
Orgyia      leucostigma.    White-marked 

Tussock  Moth. 
Phigalia  strigatarla. 
Pyrophila  pyramldoides.  Green  Cream- 
spotted  Grape-worm. 
Pyrrhia  exprimens. 
Selandria  rosfe.  Bose  Slug. 
Biphonophora.  rosse.  Hose  Aphis. 

rosarum. 
Smerinthus     excaecatus,     Blind-eyed 

Sphinx. 
Telea  polyphemus.  Polyphemus  Silk- 
worm. 
Tetranychus.  Bed  Spider. 
Bose,  Wild.  Bosa  blanda. 
PenthiuH  nimbatana. 
Bose  Family,  Bosaoese. 

Pseudothyatira  cymatophoroldes. 
Serica  vespertina.  Evening  Silky  Leaf- 
chafer. 
Bosin- plant,  Silphium  integrifolium. 

Biphonophora  rudbeckise. 
Bye. 

Agrotis  saucia,  Variegated  Cutworm. 
Blissus  leucopterus.  Chinch  bug. 
Caloptenus  spretus.  Bocky  Mountain 

Locust. 
Elateridoe.  Wire  worms. 
Isosoma  hordei.  Joint  Worm. 
Laphygma    frugiperda,    Fall    Army- 
worm. 
Leucania  unipuncta,  Army- worm. 
Biphonophora     avenge.  Grain   Plant- 
louse. 
Bye-grass.    (See  Grass.  Bay-  or  Bay-.) 
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St.  John's- wort,  Hrperlcum  kalmianum. 

Aphis  hypericl. 
St  JohQ'B-wort.  Hypericum  proliflcum. 

Mrzocallis  hyperici. 
Salsify. 

Prodenia  Uneatella. 
Salt  Marsh  Grass. 

Leacarctla  acrsa,  Salt-marsh   Cater- 
pillar. 
Salvia. 

Gortyna  nitela.  Stalk  Borer. 
Sassafras. 

Callosamia     promethea,    Prometheus 
Silk-worm. 

Hyperchiria  lo.  lo  Moth. 

Papilio  Troilus.  trollus  Butterfly. 
Saw-grass.  Sanr-irrass,  Gladium  efTusum. 

Pamphila  palatka. 
Scrub  Grass. 

Pamphila  sassacus,  Sassacus  Skipper. 
Sedge. 

Satynis  alope.  Alope  Butterfly, 
nephele,  Nephele  Butterfly. 
Seneclo  cineraria.    (See  Cineraria.) 
Senna. 

Terias  nioippe,  Nicippe  Butterfly. 
Septoria. 

Diabrotica    loofficornis.    Corn    Boot- 
worm. 
Shad  Bash.   (See  June  Berry.) 
Shag-bark  Hickory.   (See  Hickory,  Shaff- 

bark  or  Shell-bark.) 
Shell-bark  Hickory.    (Bee  Hickory.  Shaff- 

bark  or  Shell-bark.) 
Shell-flower.   (See  Turtle-head.) 
Shepherd's  Purse. 

Aphis  rumicis.  Bean  Aphis. 

ii^iphonophora  pisl,  Oreen  Dolphin. 
Sbrobs. 

Agrotis messoiia.  Dark-sided  Cutworm, 
scandens,  Climbingr  Cutworm. 

Anomala  binotata.  Two-spotted  Yine- 
chafer. 

Callosamia    promethea.     Prometheus 
Silkworm. 

Hibemia  tiliaria.  Yellow  Canker-worm. 

Leucania  unipuncta,  Army  worm. 

Macrodactylus  subspinosus.  Hose  hug. 

Tetracychus.  Bed  Spider. 
Silkweed.   (See  Milkweed.) 
Smartweed. 

Apatela  obllnita.  Smeared  Dagger. 

Arctia  phalerata.  Harnessed  Moth. 

Arsllonche  henrid. 

Ceramica  picta.  Zebra  Caterpillar. 

Diabrotica    lonfficornis.     Corn    Boot- 
worm. 

Loxotsnia   rosaceana,  Greater   Leaf- 
roller. 

Spilosoma  vlrginica.  Yellow  Bear. 
Smilax. 

Thecla  smilacis. 


Smoke  Tree.  Venetian  Sumach. 

Blepharida  rhois.  Jumping   Sumaoh- 
beetle. 
Snakeroot  Black,  Cimioifuga  racemosa. 

Lycasna  comyntas.  Comyntas  Butterfly, 
pseudargiolus. 
Snakeroot.  Virginia.   (See  Virginia  Snake- 
root) 
Snowball,  Viburnum  opulus,  var.  roseum. 

Aphis  Tiburni.  Snowball  Aphis. 
Snowberry.  Symphorioarpus. 

Ceramica  picta.  Zebra  Caterpillar. 

Hyperchiria  io.  lo  Moth. 

Sesia  thysbe.  Thysbe  Clear  Wing, 
tenuis. 
Snowberry.  Symphoricarpus  vulgaris. 

Aphis  symphoricarpi.  Snowberry  Aphis. 

Tortrlx  rileyana.  Walnut  Tortriz. 
Snowdrop-tree.  Halesia. 

Callosamia     promethea,     Prometheus 
Silkworm. 
Soapwort.  Bouncing  Bet,    Saponarla  olfl- 
cinalis. 

Leucania  unipuncta.  Army- worm  Moth. 
Sorghum. 

Caloptenus  spretus,  Bocky  Meuntaln 
Locust 

Blissus  leucoptonis.  Chinch  bug. 

Sipha  maidis.  Corn  Aphis. 
Sorrel. 

Chryeophanus    americana,    American 
Copper  Butterfly. 

Spilosoma  virginica,  Yellow  Bear. 
Sorrel.  Field,  Bumez  acetosoUa. 

Aphis  rumicis.  Bean  Aphis. 
Sow-thistle.  Sonchus  oieraceus. 

Siphonophora  lactucae. 
sonchl. 
Spearmint    (See  Mint.) 
Spice-bash,  Benzoin,  Llndera. 

Callosamia    promethea.     Prometheus 
Silkworm. 

Papilio  troilus,  Troilus  Butterfly. 
Spider  Flower. 

Pieris  monuete. 
Spinach. 

Agrotis  c-nigrum.  Spotted  Cutworm. 

Gortyna  nitela.  Stalk  Borer. 
Spireea. 

Gortyna  nitela,  Stalk  Borer. 

Saturnia  mala.  Buck  Moth. 
Spruce. 

Chermes  abieticolens,  Adelges  of  the 
Spruce. 

Hylotrupee  bajalns. 

Lophyrus  abletis.  Fir-tree  Saw-fly. 

Orgyia    leucostigma.     White -marked 
Tussock  Moth. 
Spruce.  Black. 

Lachnus  abletis,  Spruce-tree  Lachnus. 
Spruce  lumber. 

Callidium  sp. 


90 


PLANT  INDEX. 


Spurge.  Euphorbia  marfflnata. 

SiphoDophora  euphorbicola,  Marffined 
spurge  Apbif*. 
Spurge,  Spotted.  Euphorbia  maoulata. 

BiphoDophora     euphorbias,     Spotted- 
spurge  Aphis. 
Sauash. 

Aphis  cuoumeris.  Melon  Plant-louse. 

Diabrotica  12-punotata. 

longioomls.  Corn  Boot-worm, 
vlttata.  Striped  Cucumber- beetle. 

Elaterldee,  Wire  worms. 

Melittia  ouourbltad.  Squash  Borer. 

Phaoellura  nltidalis.  Piokle  worm. 

Biphonophora  eucurbitee. 
Squash.  Hubbard. 

Melittia  oucurbitae.  Squash  Borer. 
Stock.  Ten  Weeks'. 

Orchestris  vittata.  Striped  Flea-beetle. 
Stock.  Virginia. 

Orchestris  vittata,  Striped  Flea-beetle. 
Stonecrop.  Sedum. 

Euptoieta  claudla. 
Straw. 

Pyralls  farinalis.  Meal  Snout-moth. 
Strawberry. 

Allorhinanitida. 

Anarsia  lineatella.  Strawberry  Crown 

«  Miner. 

Anchyloperafragarlee,  Strawberry  Leaf- 
roller. 

Angerona  crocataria. 

Colaspis  flavida.  Grape-vine  Colaspis. 

Elateridoe.  Wire  worms. 

Empbytus  maoulatus,  Strawberry  Saw- 
fly. 

Lachnostema  fusca.  White  Grub  or 
Dark  May- beetle. 

LeucaDia  unipunota.  Army  worm. 

Loxotaenia  rosaceana.  Greater  Leaf- 
roller. 

MelolonthidsB,  White  Grubs. 

Nematocampa  fllamentaria.  Strawberry 
Geometer. 

Biphonophora  fragariad.  Strawberry 
Aphis. 

Ty loderma  fragarioD.  Strawberry  Crown- 
borer. 
Strawberry.  Wild. 

Anarsia  lineatella,  Strawberry  Crown 
Miner. 

Loxotasnla    rosaceana.    Greater   Leaf 
roller. 
Stumps  and  Logs. 

Bolitophagus  oornutus. 
Sumach. 

Blepharida  rhois.  Jumping  Sumach- 
beetle. 

Citheronia  regalis,  Boyal  Walnut  Moth. 

Datana  ministra.  Yellow- necked  Apple- 
tree  Caterpillar, 
perspicua. 

Loxoteenia  rosaceana.  Greater  Leaf- 
roller. 


Pemphigus  rhois.  Sumach  Gall  PlanW 
louse. 
Sumach,  Venetian.    (See  Smoke  Tree.) 
Sunflower.  Helianthus. 
Aphis  helianthi. 

Diabrotica    longicornis.    Com    Boot- 
worm. 
Pyrameis  cardui.  Thistle  Butterfly. 

huntera.  Hunter's  Butterfly. 
Spilosoma  virginica.  Yellow  Bear. 
Sunflower.  Helianthus  decapetalus. 

Ecpantheria    scrlbonla,9  Large  Black 
Bear. 
Sunflower.  Wild. 

Ecpantheria  scribonia.   Large    Black 
Bear. 
Sunflower.  Wild.  Helianthus  grosse-ser- 
ratus. 
Gelechia  flavocostella. 
Loxotsenia  rosaceana.  Greater  Leaf- 
roller. 
Sweet  Briar. 

Serica  Bespertlna.  Evening  Silky  Leaf- 
chafer. 
Sweet  Fennel. 

Papillo  asterias,  Asterlas  Butterfly. 
Sweet  Fern. 

Hyperchiria  io.  lo  Moth. 
Sweet  Flag,  Acorus  calamus. 

Diraphiacalamorum,  Calamus  Diraphia. 
maculipennls.  Spotted- winged  Dlra- 
phla. 
Sweet-gum  Tree.  Llquldambar. 
Actias  luna.  Luna  Silkworm. 
Callosamia     promethea,    Prometheas 

Silkworm. 
Eacles  imperialls,  Imperial  Moth. 
Sweet- pea. 

Biphonophora  pisi.  Green  Dolphin. 
Bweet  Potato. 

Cassidabivittata,  Two-striped  Tortolw- 
beetle. 
nigripes.    Black- legged    Tortoise- 
beetle. 
Cassididffi.  Tortoise  Beetles. 
Coptocycla  aurichalcea.  Golden  Tor- 
toise-beetle, 
guttata.  Mottled   Tortoise- beetle. 
Macrosila  cingulata. 
Sweet  William. 

Elateridae.  Wire  worms. 
Sycamore. 

EBcles  imperialis,  Imperial  Moth. 
Hyphantria  textor.  Fall  Web- worm. 
Telea  polyphemus,   Polyphemus  Silk- 
worm. 
Tremex  columba.  Pigeon  Tremex. 


Tamarack.    (See  Larch,  American.) 
Tansy,    Tanacetum  vulgare. 

Biphonophora  tanaceti.  Tans;  Aphis. 


PLANT    INDEX. 


91 


Tartariiui  Honeysuckle.  (See  Honeysuckle , 
Tartarlaa.) 
Thistle. 

Aphis  eardaella. 

DiabroHoalonfficomi8.Com  Boot-worm. 
Gortyna  cataphracta. 
Plnsia  chrysites. 

precationls.  Thistle  Plusia. 
Pyrameis  cardai.  Thistle  Batterfly. 
hnntera.  Hunter's  Butterfly. 
Thistle.  Blessed,  Cnious. 

Pyrameis  cardui.  Thistle  Butterfly, 
huntera.  Hunter's  Butterfly. 
Thistle.  Canada. 

Siphonopora  rudbeckie. 
Thistle.  Cirsium  lanceolatum. 

Doryphora  10-lineata,  Colorado  Potato- 
beetle. 
Lozotffinia  rosaceana.  Greater   Leaf- 
roller. 
Thistle.  Cotton.  Onopordon  acanthium. 
Pyrameis  oardui.  Thistle  Butterfly, 
hnntera.  Hunter's  Butterfly. 
Thistle.  Plnmeless.  Carduus. 

Pyrameis  cardui.  Thistle  Butterfly, 
buntera.  Hunter's  Butterfly. 
Thistle.  Spear. 

Pyrameis  cardui.  Thistle  Butterfly. 
Thorn.  Hawthorn,  Cratseffus. 

Datana  minlstra.  Yellow-necked  Apple- 
tree  Caterpillar, 
perspicua. 
(Jortyna  cataphracta. 
(Edemasia    concinna.     Bed  -  humped 

Prominent. 
Papiiio  tumus,  Tumus  Butterfly. 
Pyrophila  pyramidoides.  Oreen  Cream- 
spotted  Grape- worm. 
Saperda Candida.  Bound- headed  Apple- 
tree  Borer. 
Sesia  thysbe.  Thysbe  Clear  Wins. 
Telea  polyphemus,  Polyphemus  Silk- 
worm. 
Thecla  humull.  Hop- vine  Thecla. 
striffosa,  Streaked  Thecla. 
Thorn,  Cratsims  punctata. 

Aphis  oratfl»8lfolise.  Thorn-leaf  Aphis. 
Thorn.  Scarlet-fruited  or  White.  Cratieflrus 
coccinea. 
Lacrla  hirta. 
Slphonophora  cratsffi. 
Thorn  Apple.  Apple  of  Peru. 

Doryphora  10-lineata.  Colorado  Potato- 
beetle. 
Tick-trefoil.  Deemodium. 

Lycaena  comyntas.  Comyntas  Butterfly. 
Tick-trefoil.  Desmodlum  dUlenil. 

Eodamus  bathyllns.  Bathyllus  Skipper. 
Tick-trefoil.  Desmodlum  marllandicum. 

Lycsna  comyntas,  Comyntas  Butterfly. 
Tobacco. 

Affrotis  ypsilon.  Greasy  Cutworm. 
Caloptenas  femur- rubram,  Bed-legged 
Locostl 


Tobacco. 

spretus.  Bocky  Mountain  Locust. 
Doryphora  10-llneata.  Colorado  Potato- 
beetle. 
Hellothis  armigera.  Com  worm. 
Macrosila  Carolina,  Tobacco  worm. 
5-maculata.  Tomato  worm. 
Tomato. 

Agrotis  ypsilon.  Greasy  Cutworm. 
Doryphora  10-lineata.  Colorado  Potato- 
beetle. 
Epicauta    dnerea.   Margined    Blister 
beetle, 
vittata.  Striped  Potato-beetle. 
Gortyna  nitela.  Stalk  Borer. 
Hellothis  armigera,  Corn  worm. 
Macrosila  Carolina.  Tobacco  worm. 

5-maculata.  Tomato  worm. 
Megoura  solani. 
Toothache-tree.    (See  Prickly  Ash.  North- 
ern.) 
Touch-me-not,  Wild.  Impatlens  fulva. 

Aphis  Impatiens.  Touch-me-not  Aphis. 
Trees. 

Agrotis   clandesUna,   W-marked  Cut- 
worm, 
messorla.  Dark-sided  Cutworm, 
scandens.  Climbing  Cutworm. 
Anisopteryx  autumnata.  Fall  Canker- 
worm. 
Buprestidae.  Saw-horned  Wood-borers. 
Byrrhus  pllula. 

Hibernia  tlliaria.  Yellow  Canker-worm. 
Lachnosterna  fraterna,  Kindred  May- 
beetle, 
fusca.  Dark  May-beetle. 
piloslcoUis.  Hairy  May- beetle. 
Lachnus.  Twig  Lice. 
Leucania  unipunota.  Army  worm. 
Macrodactylus  subsplnosus.  Bose  bug. 
Melanotus  flssilis. 
Tetranychus.  Bed  Spider. 
Trees.  Deciduous. 

Attacus  cecropia,  Cecropia  Silkworm. 
Callosamia    promethea.    Prometheus 

Silkworm.  • 

Cicada   septendecim.   Seventeen- year 

Locust. 
Lachnosterna  fraterna.  Kindred  May- 
beetle, 
fusca.  Dark  May-beetle. 
piloslcoUis,  Hairy  May-beetle. 
Trees.  Soft- wooded. 

Xlphidra  albicornis. 
Trumpet  Creeper.  Tecoma  radicans. 

Psychomorpha  eplmenis.   Grape-vine 
Epimenis. 
Tulip. 

Aphis  tulipaB. 
Bhopalosiphum  tullpo). 
Slphonophora  tulipse. 
Tulip- tree. 

Callosamia    promethea.    Prometheus 
Silkworm. 
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Tulip- tree. 

Lucamis  elaphus.  Bt&g  Beetle. 
Biphonophora  lirlodendri. 
Turnip. 

Caloptenus  spretus,  Bocky  Mountain 

Locust. 
Ceramica  picta.  Zebra  Caterpillar. 
Deilephila  llneata,  White-lined  Sphinx. 
Elateridaa,  Wire  worms. 
Leucania  unipuncta.  Army  worm. 
Orchestris  vittata.  Striped  Flea-beetle. 
Pleris  oleraoea.  Turnip  Butterfly, 
rapse  European  Cabbage  worm, 
virglniensis. 
Pionea  rlmosalls.  Cabba«:e  Plonea. 
Plusia  brassicee,  Cabbage  Plusia. 
Plutella  cruciferarum.  European  Cab- 
hage  Web  Moth. 
Turnip.  Kutabafira. 

Ceramica  picta.  Zebra  Caterpillar. 
Pieris  rapee.  European  Cabbage  worm. 
Turtle-head.     Snake  head.     Shell-flower. 
Chelone  glabra. 
Melitffia  phsBton. 


TJmbelliferae.   (See  Parsley  Family.) 
TJredo. 

Diabrotica    longicornis.    Corn    Boot- 
worm. 
XJstilago. 

Coccinella  9-notata.  Nine-spotted  Lady- 
bug. 
5-notata. 
Diabrotica    longicornis.    Corn    Boot- 
worm. 


Vegetables.  Garden. 

Agrotis  olandestina.   W- marked   Cut- 
worm, 
c-nigrum.  Spotted  Cutworm, 
iierllis.  Western  Striped  Cutworm, 
lubricans. 

sauoia.  Variegated  Cutworm, 
subgothica,  Dingy  Cutworm, 
ypsilon.    Greasy  Cutworm. 
€aloptenus  bivittatus.  Striped    Calop- 
tenus. 
femur-rubrum.  Bed-legged  Locust 
spretus,  Booky  Mountain  Locust. 
Ceramica  picta.  Zebra  Caterpillar. 
Gortyna  nitela.  Stalk  Borer. 
Hadena  devastatriz.  Glassy  Cut- worm. 
Leucarctia   acroea.  Salt-marsh    Cater- 
pillar. 
Macrodactylus  subspinosus,  Bose  bug. 
Mamestra    subjuncta,    Speckled    Cut- 
worm. 
Melolontbidffi,  White  Grubs. 
Pionea  forflcialls.  Cabbage- garden  Peb- 
ble Moth. 


Vegetables,  Garden. 

Plutella  cruciferarum,  European  Cab- 
bage Web  Aloth. 
Psyliiodes     punctulata.     Panctnlated 

Flea-beetle. 
Pyrrharctia  arge.  Arge  Tiger  Moth. 

Verbena. 

Dendroptus  sp..  Verbena  Mite. 

Siphonophora  verbenae.  Verbena,  Aphis. 

Spilosoma  virgin ic a.  Yellow  Bear. 
Vervain,  Blue.  Verbena  hastata. 

Adipsophanes  miscellus. 

Crambodes  talidiformis. 

Loxotffinia  rosaceana.  Greater  Leaf- 
roller. 

Vetch,  Tufted,   Vicia  cracea. 
Aphis  rumicis,  Bean  Aphis. 

Vetchling.  Everlasting  Pea.  Lathyms. 

Nisoniades  juvenalis. 
Violet. 
•    Argynnls  alcestis. 

aphrodite  Aphrodite  Butterfly. 
atlanti:3. 

bellona. 

cybele. 

eglels. 

diana.  Diana  butterfly. 

idalia.  Idalia  butterfly. 

myrina. 
Euptoieta  claudia. 
Virginia  Creeper. 

Acoloithus  americana.  American  Pro- 
cris. 

faisarius. 
Citheronia  regalis.  Boyal  Walnut  Moth. 
Eudryas  grata.  Beautiful  Wood-nymph. 
Pelidnota     punctata.     Spotted    Vine- 
chafer. 
Philampelus  achemon.Achemon  Sphinx. 

pandorus.  Satellite  Sphinx. 
Thyreus  abbotti,  Abbott's  Sphinx. 
Virginia  Snakeroot.  Arlstolochla  serpen- 
taria.  * 
Papili.  philenor.  Philenor  8waUow-taIL 

W 

Walnut. 

Actias  luna.  Luna  Silkworm. 

Callipterus  caryas. 

Citheronia  regalis,  Boyal  Walnut  Moth. 

Clisioeampa  sylvatica.  Tent  CaterpiUw 
of  the  Forest. 

Cressonia  juglandis.  Walnut  Sphinx. 

Datana  mlnistra.  Yellow-necked  Appl^ 
tree  Caten^illar. 

Hyphantria  textor.  Fall  Web-worm. 

Orgyialjeucostigma,  White-marked  Tus- 
sock Moth. 

Phycita  juglandis,  Walnut  Leaf-cromP- 
ler. 

Schizoneura  caryae.  Hickory  Blight. 

Telea  polyphemus.  Polyphemus  Silk- 
worm. 
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Walnut  Black. 

Datana  mfnlBtra.  Yellow- necked  Apple- 
tree  Caterpillar. 
Hyphantiia  textor.  Fall  Web- worm. 
Melanotus  communis,  Wire  worm. 

flssills.  Wire  worm. 
Orgria  lencosticma,  White-marked  Tus- 
sock Moth. 
Fhycita  juiplandls.  Walnut  Leaf-cnimp- 

ler. 
Tortrlz  rlleyana.  Walnut  Tortrlz. 
Walnut,  White.    (See  Butternut.) 
Watermelon. 

^phis  cucumeris.  Melon  Plant-louse. 
Deilephila  Hneata,  White-lined  Sphinx. 
Weeds. 

Acridlum  americanum,  American  Lo- 
cust. 

var.  ambiffunm,  American    Lo- 
cust, Yellow  var. 
emariiinatiim.  Emarsinate  Locust. 
Agrotis  saucia.  Yarlegated  Cutworm, 
subffothica.  Dingy  Cutworm, 
tessellata.  Striped  Cutworm. 
Anomala  binotata.  Two-spotted  Yine- 

chafer. 
Blissus  leucopterus.  Chinch  bug. 
Caloptenus  bivittatus.  Striped  Calopte- 
nus. 
differentialis.  Lubberly  Caloptenus.' 
Oortyna  nitela,  Stalk  Borer. 
Leucarctia  acraea.  Salt-marsh  Cater- 
pillar. 
(Edipoda  Carolina.  Carolina  Locust. 
Phi^ometra  serraticornis. 
Tragocephala,  Ooathead  Locusts. 
Tirldlfasciata,  var.  infuscata.  Dusky 
Locust 
var.  yirginlanana,  Oreen- striped 
Locust. 
Wheat 

Acrldium  americanum.  American  Lo- 
cust 
Agriotes  mancus.  Wheat  Wire  worm. 

saucia.  Yariegated  Cutworm. 
Blissus  leucoptenus  Cbinch  bug. 
Caloptenus  femur- rubrum.  Red-legged 
Locust, 
spretus.  Bocky  Mountain  Locust 
Cecidomyia  destructor,  Hessian  Fly. 
Diploeis  tritici.  Wheat  Midge. 
Elateridffi,  Wire- worms. 
Oelechia  cerealella,  Angoumols  Grain 

Moth. 
Oortyna  nitela.  Stalk  Borer. 
Heliophila  hanreyi.  Wheat-head  Army- 
worm. 
Isosoma  elymi.   Wheat-straw  Worm. 

hordei.  Joint  Worm. 
Lachnostema   fusca,  White   Orub   of 

Dark  May-beetle. 
Laphygma    frugiperda.    Fall    Army- 
worm. 
Leucanla  unipuncta.  Army  worm. 


Wheat. 

Prodenia  commeliDSP.  Wheat  Cutworm. 
Siphonophora     avenaa.    Grain    Plant- 
louse. 
Tinea  granella.  Wolf  Moth. 
Wheat  Winter. 

Blisstis  leucopterus.  Chinch  bug. 
Wild  Liquorice.  Galium  circaBzans. 

Aphis  circaezandis. 
Wild  Rye.    (See  Grass.  Lyme-.) 
Willow. 

Actias  luna,  Luna  Silkworm. 

iEgeria  anthradpennis. 

Apatela  oblinita.  Smeared  Dagger. 

Attacus  cecropla,  Cecropia  Silkworm. 

Batrachedra  salici-pomonella. 

Clmbex  laporteL 

Chaitophorus  salicicoia. 

viminalis. 
Dolerus  arvensis. 

Ecpantheriascribnia.  Large  Black  Bear. 
Gelechia  gallaBgenitella. 
Grapta  faunus, 

j-album. 
Halesidota  caryse. 
Hyperchiria  io.  lo  Moth. 
Hyphantria  textor,  Fall  Web-worm. 
Lachnus  salicelis. 

saltoicola.  Plant-louse  of  the  Willow. 
Limenitls  arthemis. 

disippus.  Disippus  Butterfly. 

Ursula.  TTrsula  Butterfly. 
Lucanus  dama.  Pinching  Bug. 
Nematus  sallcis-pisum. 

saliois-pomum. 

ventralis. 
Nymphalis  disippus,  Disippus  Butter- 
fly. 
Oryssus  afflnis. 

hemorrhoid  alls, 
manurus. 
Satiirnia  mala.  Buck  Moth. 
Siphonophora  salicicoia.  Willow  Aphis. 
Telea  polyphemus.  Polyphemus   Silk- 
worm. 
Thecla  aoadica. 

Yanessa  antiopa,  Antiopa  Butterfly. 
Willow.  Black. 

Aspidiotus  saliois-nigraB,  Black-willow 

Bark-louse. 
Bhopalosiphum  salicls. 
Willow,  Gray. 

Lachnus    dentatus.    Spotted    Willow 

Aphis. 
Mytilaspis  salicls.  Willow  Bark- louse. 
Willow.  Heart-leaved. 
Euura  salicis-ovum. 
Phytoptus  salicicoia. 
Phytoptus  sp. 
Willow.  Low-bush.  Salix  humilis. 
Euura  orbitalis. 
salicis-gemma. 
Willow,  Shining. 

Chaitophorus  viminalis. 
Bhopalosiphum  salicls. 
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Willow.  WeepiDR. 

Chaitophorus  vlmlnalis. 

Nematus  trillneatus. 

Rhopalosiphum  salicis. 
Willow.  White. 

Chaitophorus  BmithisB. 

Euura  saiioioola. 

Nematus  yentralis. 
Willow-herb.  Epiloblum. 

Eudryas  grata.  Beautiful  Wood-nymph. 
Willow-herb.  Epiloblum  anffustifollum. 

Daremma  undulosa. 

Deilephila  ohamaenerli. 


Willow-herb.  Epiloblum  coloratuoL 

Eudryas  unio.  Pearly  Wood-nTinph. 
Winterberry,  Ilex. 

GoBlodasys  unicornis.  Unlooni  Apple- 
tree  Caterpillar. 
Wmterffreen. 

Coelodasys  unicornis.  Unicom  Apple- 
tree  Caterpillar. 
Witch-hazel. 

Hormaphis  spinosus. 
Wormwood.  Artemisia  absinthium. 

Siphonophora  absinthii 
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GENERAL  INDEX  TO  REMEDIES.  NATURAL  AND 

ARTIFICIAL 


Adds  for  Plant  Lice.  vill.  179. 182. 
Acrid  insecticides  for  Pierie  rapee.  Euro- 
pean Cabbage  Batterfly,  iz,16. 
Alkalies  for  Aspidiotus  conchiformis.  Oys- 
ter-shell Bark-louse,  1,46.48;  ii,40. 
Bark  Lice.  yi.  13. 
Elateridffi.  Wire  Worms.  vi.*28. 
Lachnostema   querolna.    May  Beetle. 

vl,99. 
Plant  liice.  ¥111.182. 
Aloes  for  Aspidiotus  conchiformis.  Oyster* 
shell  Bark-louse.  1.36. 
Diabrotica  vittata.   Striped  Cucumber 
Beetle.  vLlfiG. 
American  Cuckoo  preying  upon  Datana 
minlstrs.  Yellow-necked  Apple-tree  Cat- 
erpillar, iv.  192. 
Orffyia     leuoostlcma.    White- marked 
Tussock  Moth,  11.17. 
Ammonia,  carbonate  of,  solution,  for  Plant 

Lice.  YlU.  180. 
Ammonia  for    Aspidiotus    conchiformis. 

Oyster-shell  Bark- louse,  1,35. 
Apparatus  for  appllo|ition  of  insecticides  to 
Plant  Uce.YUi.  181. 
Kerosene  emulsions,  xii.63. 
destruction  of   Doryphora   10-lineata. 

Colorado  Potato  Beetle.  111.164. 
fnmigatlnR  Plant  Lice,  viii.184. 
Arsenical   ointment   for  Psoroptes  equi. 
Scab  Mite.  ix.  66. 
poisons  for  Belandria  cerasl.   Cherry 
Bias  or  Pear  Slug,  xii.100. 
Thyridopteryx      ephemereeformis. 
Baff  Worm,  xil.  101. 
solutions  for  Melophaffus  ovinus.  Sheep 
Tick,  ix.64. 
Psoroptes  eaui.  Scab  Mite,  ix.66. 
Arsenic  as  an  insecticide,  11,78. 
Ashes  as  an  insecticide,  11.7;  vi.9. 

for  iEgeria  exltiosa,  Peach-tree  Borer, 
▼1,89. 


Ashes  for  Aspidiotus  conchiformis.  Oyster- 
shell  Bark-louse.  1.36. 
Elateridffi,  Wire  Worms,  vli.24. 
Grapta  (Vanessa)  progne.    Spinous 

Currant  Caterpillar.  ii.61. 
Mursantia   histrionica.    Harlequin 

Cabbage  Bug.  vi.60. 
Mytilaspls  plnifolii.  Pine-leaf  Scald 

Insect.  11, 91. 
Pieris   rapie.    European    Cabbage 

Butterfly,  ix.22. 
Pionea  rimosalis,  Cabbage  Pionea. 

ix.89. 
Schizoneura  lanigera.  Woolly  Aphis 

of  the  Apple-tree.  1.63;  viii.lS2. 
Selandria  cerasl.  Cherry  Slug   or 

Pear  Slug,  xii.99.100. 
Tortrix  mallvorana.  Lesser  Apple 

Leaf- folder.  11.23, 
Axle  grease  for  Chrysobothris  femorata. 
Flat-headed  Apple-tree  Borer.  vLlll. 


Bacteria,  parasitic,  artificial  cultivation  of. 

from  Bllssus  leucopterus.  Chinch  Bug, 

xil.  51. 54. 
Bacterium  (Micrococcus  insectorum)  in- 
festing Bllssus  leucopterus,  Chinch  Bug. 

xii.56. 
Bait  of   vegetables  for   Elateridee.  Wire 

Worms,  vi.  28. 119. 
Baltimore  Oriole  preying  upon  Conotra- 

chelus  nenuphar,  Plum  Curcullo.1.70. 
Bandages  as  traps  for  Carpocapsa  pomo- 

nella.  Codling  Moth.  xl.20. 
Conotrachelus  nenuphar.  Plum  Curcu- 
lio.  vi.l40. 

Bands  of  cloth  or  felt  for  trapping  Anisop- 

teryx  vemata.  Spring  Canker  Worm,  ill, 

108,115.116:  vl.19;  vii.240. 

of  tin,  for  trapping  Anisopteryx  vemata. 

Spring  Canker  Worm.  111.104.106.116; 

vil.240. 
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Bands  of  tin  for  Hibernia  tiliaria.  Yellow 

Canker  Worm,  xi,  30. 
Barium,  sulpho-carbonate  of,  for  Phyllox- 
era vitifollee,  Grape  Phylloxera.  Tiii.159. 
Barricades  against  Blissus    leucopterus. 

Chinch  Bus.  vii.G4. 
Barrier  to  progress  of  TylodermafragarleB, 

Strawberry  Crown  Borer,  xll,  74. 
Benzine  as  an  insecticide.  1,52. 
effect  on  plants,  i.  52. 
for    Mytilaspls  conchiformls.  Oyster- 
shell  Bark- louse,  i,  51. 
Birds,  insectivorous,  protection  of.  Yi.9, 15. 
rearing    and    nesting,    to    destroy 
Conotrachelus    nenuphar.    Plum 
Curcullo,  vi.l41. 
preying  upon  Acrididse,  Locusts.  Iz.l37. 
Agrotis,  Cutworms,  Tii,218. 
Army  worm,  vi,57;  x.  41. 
Blissus  leucopterus.    Chinch  Bug. 

vii.54:  xii, 44.56. 
Caloptenus  spretus. Rocky  Mountain 

Locust,  vi,53,54. 
Carpocapsa     pomonella.     Codling 

Moth,  vii.261. 
Chrysopa  pse'udographa.  Counter- 
feit Golden-eye.  viii,179. 
Diabrotica  longioomis.  Corn  Root 

Worm,  xi,  71;  xli,27. 
Elateridffi.   Wire  Worms,  vl,32.119; 

vii,32. 
Hyphantria  textor.  Fall  Web- worm. 

ii.l9. 
Lachnosterna  auercina,  May  Beetle, 

vi,98. 
Macrodactylus    subsplnosus.  Rose 

Bug,  vi.  104. 
Mytilaspls     conchiformls.    Oyster- 
shell  Bark-louse,  ii,35. 
Nocturnal  caterpillars,  ii,  19. 
Phycita  nebulo.  Apple  Leaf  Crump- 

ler,  111.121. 
Pieris    rapse.    European    Cabbage 

Butterfly,  ix,  21.* 
Tortrlx  malivorana.  Lesser  Apple 
Leaf-folder,  ii,  22. 
Bisulphide  of  carbon  for  Aphis  cucumeris. 
Melon  Plant-louse,  xll.  89. 
Phylloxera  vltifoliae.  Grape  Phylloxera. 

viii,159. 
Pieris  rapoe,  European  Cabbage  Worm, 
xii.  95. 
Blackbird,  Tellow- headed  (Xanthooepha- 
lus  icterocephalus)  preying  upon  Acridi- 
dcB.  Locusts,  ix.  137. 
"Blue  stone"  (sulphate  of  copper)  for  Ela- 

teridae.  Wire  Worms,  vl.31. 
Boards  or  bricks  under  trees  for  Conotra- 
chelus nenuphar.  Plum  Curcullo.  vl,  141. 
Bobolink  preying    upon    Leucania   uni- 

puncta.  Army  Worm.  x,41. 
Boxes,    gauie-covered,    for     Diabrotica 
vittata.  Striped  Cucumber  Beetle,  vl.  166. 


Brine  for  Mytilaspls  conchiformlB.  Oybter- 
shell  Bark- louse,  1.85. 
Pieris  rapae.  European  Cabbage  Butter- 
fly, ix.  22. 
Plonea  rlmosalis.  Cabbage  Pionea.  ii, 

39. 
Plusia  brassic89.  Cabbage  Plaeia,  vii, 

230. 
Plutella  cruciferarum,  European  Cab- 
bage Web  Moth,  vii,  267. 
Brushing  into  liQuid  and  killing  Macro- 
basis  unicolor.  Ash-gray  Blister  Beetle, 
vl,  126. 
Buhach  for  Pieris  rapae.  Imported  Cabbaird 

Worm,  ix,32. 
Burning  branches  for  Elaphidlon  villosQm, 
Oak- twig  Pruner,  vi.  150. 
buds  for  Eccopsls  malana.  Apple  Bud 

Worm.  xi.l8. 
cornstalks,  straw  and  rubbish  for  Blis- 
sus leucopterus.  Chinch  Bug.  TiiJl. 
65.68. 
grass  foe  Army  Worm,  vi,59. 

Laphygma  fruglperda.  Fall  Armr 

Worm,  vii,  98,219. 
Leucania    (Heliophila)    unipuncta. 
Army  Worm  Moth,  vii,  225. 
Infested  fields   for   Anchylopera  fra- 
garise.  Strawberry  Leaf  Roller.  vii.2rA 
Leucania  unipHncta.  Army  Worm. 
X.  42,43. 
leaves  for  Penthlna  vltivorana.  Grape- 
berry  Moth,  vii.  257. 
Blissus  leucopterus.  Chinch  bug.  Hi. 
154. 
meadows  and   fields  for   Nephelodes 

violans,  Violet  Nephelodea,  vii,  lou. 
prairies  for  Caloptenus  spretus.  Rockr 

Mountain  Locust  vl.52. 
rubbish  for  Elateridae,  Wire  Worms,  vii 
32. 
Blissus  leucopterus.  Chinch  bug,iil. 
148. 
shoots  for  Pissodes  strobi.  White  Pine 

Weevil,  vi,  134. 
sod  for  Elateridap.  Wire  Worms,  vi.9\ 
straw  and  stubble  for  Isosoma  allyoi. 

Wheat  Straw  Worm,  xi,  80. 
stubble  for  Achatodes  zese.  Spindle- 
worm  Moth.  vll.223. 
Blissus  leucopterus.  Chinch  Bag. 

vii,  61. 
Gortyna  nitela.  Stalk-borer  Xotb. 

vii,  222. 
Hessian  Fly,  x,  223. 224. 
stubble  or  weeds  for  Agrotis.Catworms. 

vii,  87. 
twigs  for  Anarsla  Uneatella,  Strawberry 

Crown  Miner,  xll,  76. 
twigs  and  leaves  for  Phytoptas  prri. 

xii.  141,148. 
vines  for  £geria   oucurbite.  Suuasb 
Borer,  vii,  173. 
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Barning  vtnes  for  Aphis  euoumeris.  Melon 
Plant  Louse,  zli.  89. 

Baridins    trfnotatui>.    Potato- Stalk 
Weevil,  vl.  142. 
webs  of  Datana  ministra.  Hand- maid 
Motli,  vii.  190. 
firphantria  textor.  Fall  Web  Worm, 
vii.  III.  183. 
woodlandiv    for    Biissns   lencopterus. 
Chinch  Buff.  vii.  53. 

C 

Camphor  for  Aphides.  Plant  Lice,  vili,  182. 
Bnichus  pi-^i.  Pea  Weevil,  vi.  128. 
Tinea  biseliella.  Hair  Moth.  vll.  265. 
dorsistriffella.  Clothes  Moth.  vii.  263. 
pellionella.  Fur  Moth,  vii.265. 
rusticella.  vii.  264. 
tapetzella.  Carpet  Moth.  vii.  264. 
Capturing  with  net  i^seria  polistiformls. 
Orape-root  Borer,  i.  27. 
Pieris  oleracea.  Tamlp  Butterfly,  vii.  144. 
protodice,  Southern  Cabbatre  But- 
terfly, vii.  142. 
rapffi.  Rape  or  European  Cabbage 
Butterfly,  vii.  146;  ix.21.22. 
Carbolic  acid  as  an  iosecticide.  il,  81. 

dilated  with  lime  water  for  Pieris  raps. 

European  Cabbage  Butterfly,  iz.24. 
forMoihs.  vii.264. 

Pieris  rap8B.  European  Cabbage  But- 
terfly. Ix.  22. 
Psoroptes  equi.  Scab  Mite.  ix.  66. 
Selandria  pyri.  Pear  Slug.  ii.81. 
Selandria  rosffi.  Bose  Slug,  il,  81. 
Carbon,  bisulphide  of.  for  Aphis  cucumeris. 
Melon  Plant  Louse,  xii.89. 
Phylloxera  vitifollee.  Grape  Phylloxera, 
vili.  169. 

Pieris  rapes.  European  Cabbage  Worm, 
xii.  96. 

Care  of  soil.  vi.l2. 

Castor  bean  crop  for  Elateridae.  Wire 
Worms.  vi.30. 

Caustic  potash  for  Apple  Root  Louse,  vi.9. 

Chinch  Bug  trap.  vii.  52. 

Chip  traps  for  Alypiaoctomaculata.  Eight- 
spotted  Forester,  vll,  177. 

Conotrachelus  nenuphar.  Plum  Curculio, 
vi.l4l. 

Budryas  grata.  Beautiful  Wood  Nymph, 

▼ii.179. 

Eudryas  unio,  Pearly  Wood  Nymph,  vii, 
178. 

Psycbomorpha    epimenis.  Grape-vine 
Epimenis,  vii.  177. 
Cinders  around  trees  for  Borers,  vi.39. 
Clean  culture  for  Diabrotica  longloornis,  x. 

45;  xi,  72:  xii.  80. 
Cleaniog  the  trees,  vi.ia 
up  rubbish,  vi.9. 

for  Saperda  Candida,  Round-head- 
ed Apple-tree  Borer,  vi.  155. 
Climatic  influences,  effect   on  Acrididae, 
Locusts,  ix.  ISi.  1S3. 185. 140. 
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Olimatic.   influences,  effect    on    Agrotis, 
Cutworms,  vii,  85,89;  x.55. 
Anisopteryx  autumnata.  Fall   Canker 
Worm,  vll,  239. 

vernata.  Canker  Worm.  vi.  16.  21. 

Aphides.  Plant  Lice,  x.  55. 

Bllssus  leucopterus.  Chinch   Bug,  vii, 

50.54.55.58.61;   x.S.  48. 50.51.54.55;  xi,  98; 

xii.  5. 83. 31. 35. 36. 38. 89. 46. 47. 56. 
Galoptenus  dlfferentialis.  vi.45. 

femur-rubrum.  Red-legged  Grass- 
hopper, vi.45. 
spretus.  Rocky  Mountain  Locust,  vi, 
-  45. 
Diabrotica    longlcornis.    Com     Root 

Worm,  xii.  6, 22. 27. 28. 81. 
Elateridee.  Wire  Worms,  vii. 82. 
Gelechia  cerealella.  Angoumols  Grain 

Moth,  xii.  148. 149. 
Heliothis  armigera.  Armed  Heliothis. 

vii.  232;  xi.  87. 88. 96. 98. 
Hessian  Fly,  x.  48.  55. 199. 209,  226. 
Hibernia  tiliaria.  Tellow  Canker  Worm, 

xi.26. 
insect  development,  x,  47.  48:  xii.  6. 
Isosoma  allyni.  Wheat  Straw  Worm, 

xi.81. 
Leaf-lice,  iv.  197. 
Leucania  (Heliophlla)  nnlpuncta.  Army 

Worm  Moth.  vi.  67;  vii.  224;  x,  16.  32, 83, 

34.  ^,  4 1.  48.  56;  xi.  57. 58,  59. 
Locubts,  X,  55. 
Micropus  leucopterus.  Chinch  Bug,  lii 

155. 
Mytilaspis   conchiformis.  Oyster-shell 

Bark-louse,  i.  52. 
Myzus  cerasi.Cherry-tree  Aphis,  viii.  76. 
Phytoptl.  Mites,  xii.  143. 
Phorodon  hunrall.  Hop  Aphis,  viii.  71; 

X.  48. 
Pieris  beckerl,  ix.28. 
protodice.  Southern  Cabbage  Butterfly. 

ix.28. 
rapes.  European  Cabbage  Butterfly,  ix, 

15. 16. 
Plant  Lice.  viii.  18i.  188. 
Plutella  oruciferarum.  Cabbage  Tinea, 

ix.55. 
Root  Lice.  viii.  182. 
Schizoneura  lanigera.  Woolly  Aphis  of 

Apple-tree,  viii,  131. 
Siphonophora  aveniB,  Grain  Aphis,  viii. 

53.55. 
Coal  oil.    (See  kerosene.) 

tar  for  Bllssus  leucopterus.  Chinch  Bug. 

Hi.  146. 
Chrysobothrls  femorata.  Flat-head- 
ed Apple-tree  Borer.  vl.lU. 
Conotrachelus     nenuphar.      Plum 

Curculio.  1.72. 
ElateridiB,  Wire  Worms,  vi.32. 

Concentrated  lye  for  Mytilaspis  conchifor- 
mis. Oyster-shell  Bark- louse,  i,  48. 
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Ooncusslon  to  destroy  eggs  and  larva  of 
Geleohia  oerealella.    AnsoumoiB   Grain 
Moth,  xii.  154. 
Oo-operatlon  for  extermination  of  Anlsop- 
teryx  vernata.  Canker  Worm,  vi.ao. 
in  bumin«r  stubble  for  Isosoma  allyni. 
Wheat  Straw  Worm,  xi.  80. 
Oopperas  for  ElaterideB,  Wire  Worms,  tI, 

31:  vil.  22, 23, 25. 
Corrosive  sublimate  for  Moths,  vli,  264. 
Ouckoo,  American.  (Bee  American  Cuckoo.) 
€ultivatinff  tall  varieties  of  corn  for  Helio- 
this  arminrera.  Corn  Worm  or  Boll  Worm, 
xl,  101. 
Cultivation,  effect  on  Mytilaspis  conchifor- 

mis.  Oyster- shell  Bark- louse,  i,  53. 
Curculio  catcher.  Dr.  Hull's,  vi,  140. 
Cutting  Qrain  close  to    ground  for  Hes- 
sian Fly,  X.  224. 
and  feeding  corn  stalks  infested  with 
Achatodes  zesB,  Spindle  Worm  Moth. 
vii.100. 
out  and  burning  canes  infested  with 
Agrilus  ruflcollis.  Baspberry  Borer, 
vi.  115. 
borers,  vl,  IS, 

Chrysobothris  femorata.  Flat-head- 
ed Apple-tree  Borer,  vi.  111. 


Destroying  by  hand  Mgerla,  curcurbitee. 
Squash  Vine  Borer,  vi,  41. 

Blissus  leucopterus.  Chinch  Bug.vil. 

52. 
riusia  brassicffi,  Cabbage    Plusia, 
vil.290. 
crumpled  leaves  for  Desmia  maculalis. 
Grape  Leaf-folder,  vii.  249. 
Phycita  nebulo,  Apple  Leaf-crump- 

ler.  vii.  250. 
Psylia  rubi.  Blackberry  Flea-louse. 

viii.l8. 
Tortrix  malivorana.  Lesser  Apple 
Leaf  Folder,  vii,  255. 
Caloptenus  spretus.  Bocky  Mountain 

Locust,  vi.52,53. 
Carpocapsa  pomonella.  Codling  Moth, 

iv,  178. 
cucumbers,  melons,  or  squashes  that 
contain  Phacellura  nitidalls.  Pickle 
Worm,  vii,  252. 
Doryphora  10-llneata.  Colorado  Potato 

Beetle,  apparatus  for.  ill.  164. 
eggs  and  larvsQ  of  Orgyla  leucostigma. 
White-marked  Tussock  Moth.  vii.  186: 
xli,101. 
eggs  of  Anlsopteryx  autumnata.  Fall 

Canker  Worm,  vii,  239. 
Gortyna  nitela.  Stalk  Borer,  vii.  114. 
injured  fruit,  vi.  9. 

leaves  infested  with  Plant  Lice,  viii.180. 
183. 


Destroying    Notodonta    concinna,    Trim 
Prominent,  vli,  190. 

old  trees  and  planting  anew  to  extermi- 
nate Conotrachelus  nenuphar.  Plum 
Curculio.  vi,  141. 

plums  for  Anthonomusprunloida.Flam 
Gouger.  1,77. 

vines  attacked  by  iBgeria  cucarbitc, 
Squash  Vine  Borer,  vi,41. 

wild  and  seedling  plants  to  prevent 
breeding  of  Anarsia  lineateila.  Straw- 
berry Crown  Miner,  xii,  81. 

with  scissors   Pieris  raps,  European 
Cabbage  Butterfly,  lx,22.23. 
Digging  about  roots,  vi.9. 

and  picking  out  Elaterlds.  Wire  Worms. 
vi.28. 

or  plowing  in  winter  to  expose  Macro- 
dactylus  subspinosus,  Bose  Bag.  tL 

104. 

out   and  burning  roots    infested  br 
JEgerla  rubi.  Baspberry  Boot  Borer. 
vi.40. 
up  and  destroying  larvs  and  cocoons 
of  iEgeria  pollstiformis.  Grape-root 
Borer,  1.27. 
Ditching  against  Caloptenus  spretus,  Bockr 
Mountain  Locust,  vi.54.55. 

Heliophila  unlpuncta.  Army  Worm. 

vii,  102:  X.42. 
Laphygma  frugiperda.  Fall  Army 

Worm,  vii,  98. 
Leucania   unlpuncta.  Army  Worm 
Moth.  vii.  102, 225. 
and  dragging  heavy  logs  for  Blissas 
leucopterus.  Criinch  Bug.vil.5^53. 
Draining  land  for  Agrotis.  Cutworms,  vii. 84. 
Drenching  with  water  for  Aphis  mail.  Apple 
Plant  Louse,  xi.  9. 
Blissus  leucopterus.  Chinch  Bug.  vU.4S; 

xii.  89. 
PhytopU.  Mites,  xii.  142. 
Plutella  oruciferarum,  Cabbage  Tinea. 
ix.56. 
Driving  into   traps    Caloptenus  spretus, 
Bocky  Mountain  Locust,  vi,  55. 

windrows  of  hay  or  straw  and  burn- 
ing   Macrobasis     unicolor,  Ash- 
gray  Blister  Beetle,  vi.l27. 
off     Epicauta    vittota,    01d-fashion<Hl 
Potato  Beetle,  ix.  4. 
Dust  for  Aphis  cucumeris.  Melon  Plant 
Louse,  .xii, 89. 91. 
Selandria  cerasi.  Cherry  Slug  or  Pear 
Slug,  xii, 99. 


Early  planting  for  Hellothlsarmigera.  Corn 
Worm  or  BoU  Worm.  vli.  104. 2S2:  xi.iw. 

Elder  leaves.  Infusion  of  for  Diabrotica  vit- 
tata.  Striped  Cucumber  Beetle,  vi.lCS. 

English  Sparrow  as  an  insect  eater. ix.lS'* 


INDBX  TO  BBMEDIEB. 


99 


Fall  plowlns.  vl.  9, 20. 

for  Asrotlfi,  Cutworms,  vii.  88. 85. 86, 218 
Aniaopteryx  yernata.  Canker  Worm, 

papffi  of.  111.116;  yi,9.19»  vll.240. 
Elateridffi.  Wire  Worms,  yii. 25. 
Heliothis  armlffora.  Com  Worm  or 

Boll  Worm.  Yil.105;  xi.94.108. 
phloxlphasos.  Phlox  Heliothis*  vll. 

231. 
Lencania     harreyi.     Wheat  -  head 
Army- worm  Moth,  y     i.:i4. 
FatA  for  Mytllaspls  conohlformls,  Oyster- 

ehell  Bark-louse,  1.46,60. 
Fertilizers  as  measure  acralnst  Dlabrotlca 
longtcomls.  Corn  Boot- Worm.  xll,29,Sl. 
Hessian  Fly,  x.  218. 221. 
Fish  brine   for   Mytllaspis  concbiformls, 
Orster-sheli  Bark-louse.  1,35;  11.42. 
Mytllaspis    pinlfolil.   Pine-leaf    Scale 

Insect.  11.91. 
Fluids,  as  Insecticides,  1.53. 
Folding  oxen  and  sheep  In  spring  forEla- 

teridffi.  Wire  Worms,  yli.  32. 
Frietion  with  stiff  brush  for  Mytllaspis- oon- 
ehiformis.  Oyster-shell  Bark- louse.  1.35, 
47.52. 
Froiirs  preyincr  upon  Bllssus  leucopterus. 

Chinch  Buff,  yii,  54,  60. 
Fumigating  Plant-lice,  viii.  183. 

apparatus  for.  vlil,  184. 
Fungus   destroying  Blissus    leucopterus, 
Chinch  Bug.  xii.  47, 53.54. 

remedy  for  Pierls  rapee.  European  Cab- 
bage Butterfly.  Ix.  23. 


Oas-IIme  for  Elateridee.  Wire  Worms,  vl,  29. 

tar  for  Conotrachelus  nenuphar,  Plum 

Curculio,1.71:yi.l40. 

Gathering  and   destroying  fruit  infested 

with  Anthonomus   auadrigibbus,   Apple 

Curculio,  Ti,  135. 

Pelidnota  punctata,   Bpotted  Vine 
Chafer,  yi.  107. 
apples  Infested  with  Carpocapsa  pomo- 

uella.  Codling  Moth.  iv.  173. 
by  hand,  vi,  9. 
Oaaze  or  netting  inclosure  to  protect  trees 
from  Conotrachelus  nenuphar.  Plum  Cur- 
culio, tI,  141. 
Glauber  salts  for  Dlabrotlca  vittata.  Striped 

Cncomber  t>eetle.  vi,  166. 
Gopher,  Common  Striped,  preying  upon 
Leucataia  unipuncta.  Army  Worm.  xi.  63. 
Grafting  for  ^gerla  polistiformis,  Grape- 
root  Borer,  1. 27;  vll.  m. 
Granaries,  cleaned  thoroughly,  to  prevent 
ravages  of  Tinea  granella,  Wolf  or  Grain 
Moth.  vll.  266. 
Grease,  as  an  inseotlcide,  1.52. 
effect  on  plants,  1. 52. 


Guano  for  ElaterldsB.  Wire  Wormfe.  vl.29.'* 
120. 
Sphenophorus  zera.Com  Curculio,vl.l44. 
Gypsum  for  Hessian  Fly,  x,  219. 


Hair  Worm,  Gordlus,  as  parasite  of  Locusts. 

lx,137. 
Hand  picking  for   Anchylopera  fragarisB. 
Strawberry  Leaf  Roller,  vll,  259. 
CalUmoroha  lecontel,  CallimorphaPear 

Caterpillar,  11, 50. 
Doryphora  10-lineata,  Colorado  Potato 

Beetle.  11,68,75;  vl,163;  ix.4. 
Elateridffi,  Wire  Worms,  yi,27. 
Grapta  interrogatlonls.  Semicolon  But- 
terfly, vli,  152. 
Heliothis  armlgera.  Corn  Worm  or  Boll 
Worm,  xi,  108. 
phloxlphagus.  Phlox  Heliothis.  vll, 
231. 
Leucarctla  acrcea.  Salt  Marsh  Moth.  vll. 

80,183. 
Lozotffinia  rosaceana,  vli.  256. 
Macrodaotylus  subspinosus.  Rose  Bug. 

vl,104. 
Macrosila  Carolina.  Carolina  Sphinx  or 
Tobacco-worm  Moth.  vll.  168. 
5-maculata,  Five-Spotted  Sphinx  or 
Tomato-worm  Moth.  vll.  169. 
Murgantla  bistrlonioa.  Harlequin  Cab- 
bage Bug,  vi,  60. 
Papillo  asterias,  Asterlas  Butterfly,  vll, 
138. 
philenor,   Philenor's   Swallow- tall. 
vii,lS7. 
Pempeiia  hammondi,  Apple  Leaf  Skele- 

tonizer.  vii,253. 
Philampelus  achemon,  Achemon  Sphinx, 
yil.l6d. 
pandorus.  Satellite  Sphinx,  vli.  165. 
Phycita  nobulo.  Apple  Leaf  cnimpler, 

1.34;  iii,12L 
Phytoptus  pyri.  xii,  141. 
Pierls    protodice.    Southern  Cabbage 
Butterfly,  vli.  142. 
rapsB.  European  Cabbage  Butterfly 
ix,  21. 
Pionea  forflcalis.  Pebble  Moth.  ix.  40. 
Plutella  cruciferarum,  European  Cab- 
bage Web  Moth.  vii.  267. 
Pteropborus    periscelidactylus.  Grape 

Vine  Plume.v  11. 268. 
Pyrophila  pyramidoides.  Green  Cream- 
spotted  Grape  Worm  or  Copper  tJn- 
derwing.  ii.  58;  vii. 226. 
Samia  oecropia,  Cecropia  Moth,  vii,  194. 
Spilosoma  vlrginica,  Virginia  Ermine 

Moth.  vii.  181, 184. 
Tortrix  malivorana.  Lesser  Apple  Leaf- 
folder.  11. 23. 
Hanging-bird.   (See  Baltimore  Oriole.) 
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^arrowinff  for  Elateridee,  Wire  Worms,  vll, 

S2. 
Hay  rope,  for  trapping  Anisopteryx  ver- 
nata.  Spring  Canker-worm.  ill.  104,106. 
Carpocapsa  pomonella,  Codlinir  Moth, 
1.29. 
HeatinfiT  beans  or  peas  to  destroy  Bruohus 
granarius.  Grain  Bruohus  of  Europe,  vi. 

129. 
grain  for  Geleohla  cerealella.  Anffou- 
mois  Grain  Moth.  xli.  152. 
Hellebore,  white,  for  Currant  Worm.  Ix,  16. 
Diabrotica  vlttatn,  vi,  166. 
Emphytus      maculatus.      Strawberry 

Sluff  vii.  112. 
Eufltchia  rlbearia.  Gooseberry  Span- 
worm  Moth.  vll.  237. 
Euplthecia  interrupto-fasclata.  Currant 

Fruit  Worm.  xl.  24. 
Hypena  humull.  Hop-vine  Moth.  Yli,246. 
Lecanlum  acericola.  Maple-tree  Bark- 

lonse.  vll,  1^. 
Nematus  ventdcosus.  Gooseberry  Saw- 
fly.  yI.  61. 
Pempella  hammondl,  Apple  Leaf  Skele- 

tonlzer.  vii.  263. 
Pieris  rape.  European  Cabbage  Butter- 
fly. Ix.  16.  21. 
saw-fly  larvae,  ix.  16. 
Selandria  cerasi.  Cherry  Slug  or  Pear 
Slug,  xli.  100. 
rubi.  Raspberry  Slug.  vi.6l. 
Hogs  and  sheep  in  orchards.  vi,9. 

for  destruction  of  Anisopteryx  vemata, 
Canker-worm.  111.100.116;  vi.16.20. 
Caloptenus  spretus.  Rocky  Moun- 
tain Locust,  vl.  65. 
Carpocapsa     pomonella,     Codling 

Moth.  xl^20. 
Conotraohelus  nenuphar.  Plum  Cur- 

oulio.  vl.  141. 
ElateridcB.  Wire  Worms,  vl.32. 
Lachnosterna  auercina.  May  Beetle, 

vi.99. 
Leucania  unipuncta.  Army  Worm, 
X.41. 
Hot  air  for  Gel«>chla  cerealella.  Angoumois 
Grain  Moth.  vll. 266. 
water  around  roots  for  Borers,  11.39. 
effect  on  plants.  1,63. 
for    ^geria    exitiosa.    Peach-tree 
Borer,  vll,  170. 

pyri.  Pear-tree  Borer,  vll,  171. 
Bllssus  leucopterus.  Chinch  Bug* 

xli.  58. 
Brucbus  pisi.  Pea  Weevil.  vi,128. 
Carpocapsa  pomonella.  Codling 

Moth.  vii.  261;  xi.20. 
Pieris  ra(>ffi.  European  Cabbage 
Butterfly. ix,  22.24;  xi.SS;  xii.93. 
Saperda  Candida.  Round-headed 
Apple-tree  J^orer,  vl.  155. 


Hot  water  for  Sohizonenralanigera,  WooUf 
Aphis  of  the  Apple-tree,  i,  63;  TiitlS2,l3S. 
Verbena  Mite.  xli.  142. 


Infusion  of  |/k.lder  for  Pieris  raps,  Euro- 
pean Cabbage  Butterfly,  ix.  22. 
cayenne   pepper    and  Smartweed  for 

Pieris  rape,  ix.  24. 
Dog-fennel    for    Pieris  rapas.    Euro- 
pean Cabbage  Butterfly,  ix.  22. 
Knotweed    for    Pieris    rapse.    Euro- 
pean Cabbage  Butterfly,  ix.  22. 
Injection  of  insecticides  into  barrows  of 
Chrysobothris    femorata.    Fiat- beaded 
Apple-tree  Borer,  vi.  HI. 

Saperda    Candida,    Round-headed 
Apple-tree  Borer,  vi.  165. 
"Insect  Mills"  for  Gelechla  cerealella,  An- 
goumois Grain  Moth.  vii.  266;  xli.USL 
Insect  powder.   (See  pyrethrum.) 
Insecticides,  apparatus  for  application  of, 
to  Plant  Lice,  viil.  181. 
for   Mytilaspls    oonohiformis.   Oyster- 
shell  Bark  Louse,  ii.  40. 

pinifolil.  Pine-leaf  Scale  Insect, 
U.  89.92. 
Selandria  rose.  Rose  slug,  ii,  80. 
Tortrix  mallvorana.    Leseer  Apple 
Leaf-folder,  ii,  22.23. 
part  of  tree  to  which  to  apply,  11,7. 
time  of  day  for  applying.  11,  7. 
time  of  year  for  applying,  ii,  7.23. 
Irrigation  for  Bllssus  leuooptems.  Chinch 
Bug.  vii.  61. 
to  destroy  eggs  of  Caloptenus  spretns. 
Rocky  Mountain  LocusL  vi,  58. 


Jarring,  vi.  9. 

off  and  destroying  Anisopteryx  vemata. 
Spring  Canker  worm,  ill.  116;  tI.  19; 
vll,  240. 
Anomalabinotata,  Two-spotted  Tine 

Chafer,  vi.  106. 
lucicola.  American  Vine  Chafer.ii.  56. 
Anthonomius      prunioida.       Plum 

Gouger.  i.  77:  vi,  137. 
Blepharida  rhois.  Jumping  Sumach 

Beetle,  vl.  167. 
Calllmorpha  lecontei,  CalUmorpha 

Pear  Caterpillar.  11. 50. 
Capsus  auadrlvittatus.  Four-striped 

Plant  Bug.  11. 62. 
Coellodes  iuequalis.  Grape  Curcnlio, 

1,  W\  vi.  143. 
Conotraohelus  nenuphar.  Plum  Cur- 

cullo,  1,  n;  vl,  140. 
Grapta   progne.    Spinous    Currant 

Caterpillar.  11,61. 
Hypena  humull.  vii,  246. 
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JanincT  off  and  deetroTinfir  Laohnosterna 
qaerclna.  May  Beetle.  Yi.  99. 

Haerodactylus   subsplnoBas.   Bose 

Bac.i,24:  vl.  104. 
Onnria  lencontigma.  White- marked 

TnsAoek  Moth,  larva  of,  it.  15. 
Phycita  nebulo.  Apple  Leaf  Grump- 
ier. 11. 16. 
PTTOphlla     pyramldoldes,     Oreen 
Cream- spotted  Grape- worm.  11, 58. 
Selandrla   ceraM.  Cherry  Slug  or 
Pear  Bluer,  zli.  loo. 
Jimson  weed  (Datura),  poisoned  for  Mao- 
roslia  Carolina.  Carolina  Sphinx  or  To- 
bacoo-worm  Moth,  tH.  168. 

Macroslla  5-maculata.  Five- 
spotted  Sphinx  or  Tomato- 
worm  Moth.  vli.  1G9. 


Kerosene  as  an  insectiolde.  1.52. 
effect  on  plants.  1,51,52. 
emulsion,  apparatus  for  application  of. 
xlLfiS. 
comparative  efficiency  of  diluents 

of,  xii.6i.63. 
for  Aphis  cucumeris.  Melon  Plant 
Louse,  xii.  89, 90, 91. 
Bllssns  leucopterus.  Chinch  Bug, 

xti,58. 
Yerbena  Mite.  xii.  142. 
method  of  preparinflr.  xii.  58. 
strengths  and  composition  of.  xii. 69. 
for  JEgerla  aceml,  Maple  Borer,  vli.  174. 
Anii^opteryx  vemata.  Canker  worm, 

e«K8  of.  111,116:  vl.14.19. 
BlIsBus  leucopterus.    Chinch  Bug, 

ill,  146. 
Chrysobothris  femorata.  Flat-head- 
ed Apple-tree  Borer,  vl.  111. 
Conotracbelus  nenuphar.  Plum  Cur- 

culio,  1,51;  vi.l40. 
Diabrotica  vlttata.  Striped  Cucum- 
ber Beetle,  1.52. 
Elateridae.  Wire  Worms,  vli,  25. 
Haltica.  Flea  beetles.  1,51. 
Melophagus  ovinus.  Sheep  Tick,  ix, 

64. 
Mytilaspls   conchlformis.    Oyster- 
shell  Bark-louse.  1,  46,50,51.68:  ill, 
160. 
Pleris  rapse.  European  Cabbage  But- 
terfly. ix,24:  xll,96. 
Plant  Lice.  vlll.  182. 
Psylia  pyri.  Jumping  Plant  Louse  of 

Pear-tree,  vlil,  17. 
Schizoneura  lanlgera.  Woolly  Aphis 

of  the  Apple-tree,  vlil,  132,183. 
Tinea  granella.  Wolf  or  Grain  Moth, 
vli,  266. 
Knocking  off  and  destroying   Doryphora 
lO-lineata.  Colorado  Potato-beetle.  11.69. 


Lard  and  coal  oil  as  an  Insectiolde,  1.58. 
Lard  for  Mytila8pls  conchlformis.  Oyster- 
shell  Bark- louse,  1.60.51;  Ui.l6A. 
Late  planting  for  Agrotls,  Cutworms,  vli, 

83, 85, 86. 
Lead  trough  filled  with  oil  for  trapping 
Anisopteryx    vemata.    Spring    Canker 
Worm,  ill.  108. 
Legislation  to  protect  insectivorous  birds, 

iri.54. 
Lettuce  as  bait  for  Elatedds,  Wire  Worms. 

vi.27. 
Lime  as  an  insecticide.  11,7.15;  vl.9. 

chloride  of,  for  Aphis  granariao.  Grain 
Plant  Louse,  vlll,  181. 
Elateridffi,  Wire  Worms,  vli.  23. 
for  Anomala  blnotata.  Two- spotted  Vine 
Chafer,  vi.  106. 
Anomala  ludcola,  American  Vine 

chafer.  11,55.56. 
Blissus  leucopterus,  ill.  155. 
Carpocapsa     pomonella.     Codling 

Moth,  iv,  185;  vl.l3,I4. 
BarkLice,vi,  13,14. 
Conotraohelus  nenuphar.  Plum  Cur- 

cullo,  1.71. 
Elaterldffi,  Wire  Worms,  vi.  28. 119. 120: 

vli,  24. 31.  S2. 
Euplthecia  Interrupto-fasciata,  Cur- 
rant Fruit  Worm,  xl.  24. 
Gelechla     cerealelia,     Angoumois 

Grain  Moth.  xii.  154. 
Grapta   progne.  TSplnous    Currant 

Caterpillar.  il.61. 
Haltica  helxlneB,  Small  Bronze  Flea 

Beetle,  111,187. 
Haltica  vlttata,  Striped  Flea  Beetle. 

vl.169. 
Hessian  Fly.  x.  217.  223,  224. 
Hyphantrla  textor.  Fall  Web  Worm. 

11.  20. 
Loxotcenla  roftaceana,  vli.  256. 
Murgantia   histrionlca.     Harlequin 

Cabbage  Bug,  vi.60. 
Mytilaspls    conchlformis.    Oyster- 
shell  Bark- louse,  1,36. 
Mytilaspls  pinlfolil,  Pine  Leaf  Scale 

Insect,  11. 92. 
Orgy  la  leucostlgma.  White-marked 

Tussock  Moth,  larva  of,  11. 16. 
Pempella   hammondi,  Apple    Leaf 

bkeletonlzHr.  vli,  253, 
Phycita  nebulo.  Apple  Leaf-crump- 

ler  11.15;  111.121. 
Pl^rls  rape,  European  Cabbage  But- 
terfly, ix,  15.22;  xll,97. 
Plonea  rimosalis,  Cubbage  Tinea. 

ix.89. 
Plant  Lice,  vl,  13.14;  vli,  180. 
Psylia  pyri.  Jumping  Plant  Louse 
of  the  Pear  tree,  vlil,  17. 
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Lime  for  Sohizoneura   lanlgera.  Woolly 

Aphis  of  the  Apple-tree.  viii.  132. 

Selandrla  rubl,  Raspberry  Slug,  tI, 

61. 
Sphenophonis  zeas.  Com  Guroulio, 

vi.l44. 
Tortrix  malivorana.  Lesser  Apple 
Leaf- folder.  il,23. 
(sulphuret)  and  soap,  mixture  of  for 
Phytopti.  Mites,  zii.  148. 
Linseed  oil  for  Mytilaspls  conohiformis. 

Oyster- shell  Bark- louse.  i.50;  iii.160. 
London  purple  and  road  dust,  mixture  of. 
for  Pierls  rapes.  Imported  Gab  batre! Worm. 
zi.34. 
for    Carpocapsa    pomonella.    Codling 
Motb.xl.21.S0. 
Diabrotica  lonffioornis.  Com  Boot- 
Worm,  xii.30. 
Hibernia  tiliaria,  Yellow    Canker- 

Worm,  xi.80. 
Leucania  unipuncta.  Army  Worm,  x. 

42. 
Loxoteenia  rosaceana.  Greater  Leaf 

Roller,  xi.  15. 
Orsyla  leucostigma.  White- marked 

Tussock  Caterpillar.  xii.lOl. 
Pieris    rapae.   Imported    Cabbasre 

Worm,  xl,  85. 
Tyloderma    fraffariae.    Strawberry 
Grown  Borer,  xii.74. 
Larinsr    with    artificial    lights    Heliothis 
armiffera.  Corn  Worm  or  Boll  Worm,  xi, 
104. 
Tinea  ffranella.  Wolf  or  Orain  Moth.  Tii, 
266. 
Lye  for  Capsus  quadrivittatus.  Four-striped 
Plant  Bunr.U.  62. 
Pieris  rapae.  European  Cabbafire  Butter- 
fly, ix.  22. 
Pionea  rlmosalis.  Cabbage  Plonea.  iz,39. 
Plant  Lice.  viii.  180. 

Sohizoneura  lanigera.  Woolly  Aphis  of 
the  Apple-tree.  viii.  183. 


Manure  for  Diabrotica  lonfficomis.  Corn 
Root  Worm,  xii,  31. 
Hessian  fly.  x.219. 

hofiT.  for  ElateridsQ.  Wire  Worms,  vi.  29. 
Matting  or  paper  on  base  of  trunk  fur 

Borers,  vi.  89. 
Mercurial  ointment  for  Melophaffus  ovinus. 
Sheep  Tick.  ix.  64. 
Psoroptes  equi,  Scab  Mite.  ix.  66. 
Methods  of  Culture,  vi.8.10.11. 

as  affectlDK  species,  viii.  15. 
as    protection    against    Acrididas. 
Locusts.  ix.ld9. 
Alypia     ootomaculata.     Eight- 
spotted  Forester,  yii.176. 
Blissus  leucopterus.  Chinch  Bug, 
vU.51. 


Methods  of  Culture  as  protection  against 
Chrysobothis  femorata.  Flat-headed 
Apple-tree  Borer,  vi.lll. 

Crioceris    asparagi,   Asparacns 

Beetle,  Ti.  158. 
Elateridas.  Wire  Worms.  vtl2D; 

vU.82. 
Hessian  Fly.x.218.220.221.222.223. 
Pierls  rapsB.  European  C&bbaee 

Butterfly,  ix.  23. 
I^chizoneura    lanigera.    Woollr 
Aphis  of  the  Apple-tree.  tIU. 
133.184. 
to  exterminate  Diabrotica  longicor- 
nis.  X.42. 
Phylloxera  vitifoliad.  Qrape  Phfl- 
loxera.  Till.  160. 
for  protection  against  Bruchus  pisi, 

Pea  Weevil,  vi.  128. 
of  putting  on  tin  and  rope  bands.  tI,^. 
Mortar  collar  for  Borers,  vi.89. 
Mounding  for  .aSgeria  exitiosa.  Peach-tree 
Borer,  vil.  170. 
^gerla  pyri.  Pear-tree  Borer,  vili.l7L 
Borers.  vi.d9. 
Mulching,  vi.  12. 


N 

Narcotic  washes  forCMytilaspis  concblfor- 

mis.  Oyster-shell  Bark-louse.  11.40. 
Nitre  for  Elateridae,  Wire  Worms.  Tii.34. 


Oil.  effect  on  plants,  i.51,58. 

for  Anisopteryx  vemata,  Canker  Worn. 
Ui.l08:  vl.21. 
Mytilaspls    conchlformis.    Ofster- 
shell  Bark-louse.  i.46,50.51.53:U. 41. 

Plant  Lice.  viii.  182. 


Packing  furs  and  fabrics,  method  of.  to 

secure     against    Tinea    dorsistrUrella, 

Clothes  Moth,  vii.263. 

Parasite  of   Blissus  leucopterus.  Chtoeb 

Bug,  artificial  multiplication  of,  zii.5<- 

Hessian  Fly.  artificial  mulUplIcation  of. 

X.225. 
Phorodon  humuli.  Hop  Aphip,  artiflciil 

multiplication  of.  viii,  72. 
Phycita  nebulo,  Apple  Leaf-cmmpler. 

preservation  of.  Hi.  121;  vli.2S0. 
Pieris  rapflB.  European  Cabbage  Bntter- 
fly.  preservation  of.  ix.2l.24. 
Parasitic  bacteria,  artiflcial  cultivation  of, 
from  Blissus  leucopterus.  Chinch  Bn«. 
xii.  51. 54. 
species,  rearing  and  transportatioD  of. 
iv,201;  vi.9. 
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Paris  green  and  road  dast,  mlztnre  of,  for 
Pieris  rapsB.  Imported  Cabbage  Worm.xi. 

as  an  insecticide,  li,76,78. 
for  Agrotis  annexa.  Cabbage  Cntworm. 
xii.l«S. 
Anchylopera  fragariffi,  Strawberry 

Leaf  Roller,  vii.  259. 
Anisopteryx  vemata.  Spring  Canker 

Worm,  iii.116;  vl.l9:  vli.240. 
Anomis  (Aletia)  argiUaoea.  Cotton- 
worm  Moth.  vii,228. 
Carpocapsa     pomonella.     Codling 

Moth.xi,2]. 
Dlabrotica  longicomis.  Corn  Root 

Worm.  xii,80. 
DiabroUca  vittata.  Striped  Cucum- 
ber Beetle,  ii.  77. 
Doryphora  10-lineata,  Colorado  Po- 
tato-beetle. 11.69.72,73.75.77;  111,164, 
166;  vl,163;  ix.4. 
Foliage-eating  insects,  11,76.77. 
fialtlca  Ylttata,  vl,  169. 
Heliothls  phioxiphagus.  Phlox  Heli- 

othls.  vii,231. 
Hibernla    tlliarla,  Yellow    Canker 

Worm.  xl.  9V. 
Hyphantria  textor.  Fall  Web  Worm. 

11.20. 
Lencania  unipuncta.  Army  Worm, 

X.  42. 
Loxotaenia  rosaeeana.  Greater  Iieaf 

Roller,  xl  15. 
Lyttee.  Blister  Beetles.  U.77. 
Murgantia    hlstrionlca.    Harlequin 

Cabbage  Bug.  vl.  60. 
Orgyla  leucoetlgma.  White- marked 

Tussock  Caterpillar,  xii.  101. 
Pempelia    hammondi.  Apple   Leaf 

Skeletonlzer.  tH.  268. 
Phydta  nebulo.  Apple  Leaf-crump- 

ler.  Ul.  121. 
Pleris    rapffi.   Imported    Cabbage 

Worm,  xl,  35. 
Selandria  cerasi.  Cherry  Slug    or 

Pear  Slug,  xll,  100. 
Thyrldopteryx      epbemeraeformls. 

Bag  Worm,  xii.  101. 
Tyloderma    fragariffi.     Strawberry 
Crown  Borer,  xll.  74. 
Pasturing  for  Hessian  Fly.  x.  219. 220, 221. 

Elateridffi,  Wire  Worms,  vii.  32. 
Pepper  for  Pleris  raps.  European  Cabbage 
Butterfly.  Ix.  22.23.24. 

Tinea  biseliella.  Hair  Moth.  tU.  266. 
dorsistrigella,  vii,  264. 
pellionella.  Fur  Moth.  vii.  265. 
rusticella.  vii,  264. 
tapetzella.  Carpet  Moth.  vii.  264. 
Petroleum   for   Mytilaspis    conohiformis. 

Oyster-shell  Bark-louse,  1,46,51. 
Plaster  of   Paris  for   Dlabrotica  vittata. 
Striped  Cucumber  Beetle.  vi.l66. 


Plowing  deep  for  Hessian  Fly.  x,223. 
grass  under  for  Army  Worm,  vi,  59. 

Laphygma  frugiperda.  Fall  Army 
Worm.  i\U  98. 
infested  fields  for  Anchylopera  fragariffi . 

Strawberry  Leaf  Roller,  vii.  259. 
in  June  for  Anisopteryx  vemata.  Can- 
ker Worm,  vi,  21. 
late  in  fall  for  Elateridffi,  Wire  Worms. 
vi,120. 

Lachnostema     Quercina,    May 

Beetle,  vl.  99. 

soon  after  fruit  harvest  for  Tyloderma 

fragariffi.  Strawberry  Crown  Borer. 

xll.  74. 

to  prevent  migration  of  BUssus  leucop- 

terus.  Chinch  Bug.  vii.  50;  xii.  57. 
up  vines  to  destroy  Emphytus  macula- 

tus.  Strawberry  Worm.  vii.  108. 
under  larvffi  and  pupffi  of  Caloptenus 
spretus.  Rocky  Mountain  Locust,  vi. 
53,54. 
Plugging  burrows  with  camphor  for  Chry- 
sobothrus  femorata.  Flat-headed  Apple- 
tree  Borer,  vi.lll. 

mortar  for  ^geria  acernl*  Maple 
Borer,  vii,  174. 
Poisons  for  Hellothis  armlgera.  Corn  Worm 
or  Boll  worm,  xl,  103. 
Penthlna       vltlvorana,      Grape-berry 
Moth.  vU.  258. 
Potash  for  Mytilaspis  oonchiformis.  Oys- 
ter-shell Bark-louse.  1.35,48. 
Potassium,  sulpho-carbonate  of,  for  Phyl- 
loxera vitlfollffi.  Grape  Phylloxera,  viii. 
159. 
Poultry  for  Acridlds.  Locusts,  lx.138. 
Agrotls.  Cutworms,  vii,  218. 
Anisopteryx  vernata.  Canker  Worm,  vi, 

20. 
Army  Worm,  vl.57;  x,41. 
Caloptenus  spretus.  Rocky   Mountain 

Locust,  vi.  53. 54.  • 
Conotrachelus  nenuphar.  Plum  Curcu- 

llo.  vi.l41. 
Doryphora  lO-Uneata.  Colorado  Potato 

Beetle,  11.67. 
Elateridffi,  Wire  Worms,  vi.32:  vii.32. 
Fldia  viticida.  Grape-vine  Fidla.  vi.l60. 
Heliothls  phioxiphagus.  Phlox  Helio- 
thls. vii.  231. 
Lachnosterna  quercina.  May  Beetle,  vi, 

98.99. 
Macrodactylus  subspinosus,  Rose  Bug, 

vl.104. 
Pleris  oleracea.  Turnip  Butterfly,  vii, 

143. 
Pleris   protodice.    Southern    Cabbage 

Butterfly,  vii.  142. 
Pleris  rapffi,  European  Cabbage  Butter- 
fly, ix.  21. 
Pionea  rimosalls.  Cabbage  Pionea.ix. 
40. 
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Poultry  for  Plusia  brasslcae.  Cabbage  Pin- 

8ia,vii.23»:ix.43. 
Powden*  as  hiBecticIdes  for  Plant -Jlceivlll. 

182. 
Prairie  chickens  for  Blissus  Jeuoopterus, 

CbiuchBuff,  xii.44. 
Prunios.vi.  12. 

for  iBfferia  tipuliforxnls  Currant  Borer, 
vl.  40. 
Pyretbrum    for  Aphis  oucumeris.    Melon 
Plant  Louse.  xil,89.9l. 
Eupitbecia  inter rupto-fasoiata.  Currant 

Fruit  Worm.  xf. 24. 
Pierls  rapffi.  Imported  Cabbage  Worm, 
xi,S2:xti,P8. 


Quails  preying  upon  Bliesus  leucopterus, 
Chinch  Bug.  vii.  60. 

Acrididffi,  Locusts,  ix.  187. 

Blissus  leucopterus.  Chinch  Bug.  xii, 

44. 
Phyoitanebuio,  Apple  Leaf  Crump- 

ler.lii.121. 
Mytilaspls    conohirormis.     Oyster- 
shell  Bark-louse.  1,35.47. 
Quassia  water  and  soapsuds,  mixture  of. 
for  Phytopti.  Mites,  xii.  142. 


Baeooon  preying  upon  Laohnosterna  quer- 

oina,  May  Beetle,  vi.  98. 
Rainfall,    effect   on   Blissus   leucopterus. 

Chinch  Bug,  x.50.51. 
Bape-eake  for  ElateridaB.  Wire  Worms,  vl. 

29. 
Remedies  For  Blissus  leucopterus,  Chinch 
Bug.  vii.  70. 
Conotrachelus  cratiegi.  Quince  Curcu- 

llo.  vi,  142. 
Lema   trillneata.   Three-lined    Potato 
Beetle,  vi.  159. 
Remedies,  general  discussion  of,  vi.8. 
Removing  nests  of  Apple  Leaf-orumpler, 
for  Anisopteryx  vernata.  Canker  Worm, 
eggs  of,  ill.  106. 

Hyphantrla    textor.    Fall    Web 
Worm.  11. 20. 
webs  or  leaves  containing  Datana  min- 
Istra,  Yellow-necked  Apple-tree  Cat- 
erpillar, iv.  192. 

Orgyia     leucostigma.     White  - 

marked  Tussock  Moth.  11, 15. 
Phyclta    nebulo,    Apple    Leaf- 
crumpler.  11. 15. 
Resin  and  fish  oil,  mixture  of.  for  Sohizo- 
neura  lanigera,  Woolly  Aphis  of  the  Ap- 
ple-tree. viii.lS2. 
Ridging  or  hilling  up  plants  for  Tyloderma 
fragarise.  tttrawberry  Crown  Borer,  xll,  76. 
Rolling  for  Anohylopera  fragariie,  Straw- 
berry Leaf  Roller,  vii.  259. 


Rolling  for  Caloptenus    spretus.   Soekr 
Mountain  Locust.  vi.SI. 
ElateridaB.  Wire  Worms,  vl.29. 
Hessian  Fly.  X  ili).2:^).2i4 
Leucaoia  uniiiuncta.  Army  Worm.  x.42. 
Rope  bands  for  trapping  AnisopierFx  ver- 
nata. Canker-worm,  lii.  104;  vl,  19.19;  vii. 
110. 
Rotation  of  crops,  vi.8. 

for  Aphis  cucumeris.  Melon  Plant 
Louse,  xii.  89. 
Blissus  leucopterus.  Chinch Bw 

ill.  151. 154;  vll.68. 
Diabrotica  loogicomis.  x.45:  zt 

67.72;  xii,2^.»»,81. 
Ela^eridffi.  Wire  Worms,  vi.29. 
Heliothis  armlgera,  Cora  Worm 

orBoU  Worm.  xi.  104. 
Hessian  Fiy.x.  218. 
Tyloderma  fragariae.  Strawberry 
Crown  Borer,  xii,  74. 
Rubbing  leaves  to  destroy  Phorodon  hum- 

uli.  Hop  Aphis,  viil.72. 
Russia  leather,  shavings,  for  Moths,  vii,36i 


S 


Saleratus.    (Bee  Soda.) 
Salt   for  Aphis  cucumeris.  Melon  Plant 
Louse,  xii.  89. 90. 
Asopla  costalls,  Clover-hay  Worm,  vii 

248. 
Blissus  leucopterus.  Chinch  Bug.iillSS. 
Conotrachelus  nenuphar,  PlumCarcn- 

lio,  vi.l41. 
Gelechia  cerealella.  Angoumois  Grain 

Moth.  xii.  154. 
Hessian  Fly.  x.  219, 221. 223. 
ElateridaB,  Wire  Worms,  vi.  28. 29. 119. 120: 

vii.  22. 
Lachnosterna  quercina.    May  Beetle. 

vi.99. 
Murgantia  histrionlca.  Harleanin  Cab- 
bage Bug,  vi.60. 
Pleris  rapae,  European  Cabbage  Butter- 
fly. ix.22. 
Pionearimosalis.  Cabbage  Pionea,ix.39. 
Tinea  granella.  Wolf  or  Grain  Moth.  vii. 
266. 
Saltpeter  and  Salt,  dilution  of.  for  Pleris 
rapffi.  Imported  Cabbasre  Worm,  li.  32: 
xii.  96. 
for  ElateridaB.  Wire  Worms,  vii. 22. 
Sand  for  Selandriacerasi.  Cherry  Slaff  or 

Pear  Slug,  xii,  99. 100. 
Scalding  corn  stalks  for  Blissus  leuoopte^ 

us.  Chinch  Bug,  vii.  52. 
Scraping  and  brushing  bark  to  destror 
Borers,  vi,  US. 

general  treatment  of  trees  for  8ehi2* 
oneura  lanigera.  Woolly  .A  phU  of 
the  Apple-tre«>,  vili.  132. 
rubbing  for  Bark  Lice,  vi.9. 
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Scraping  bark  for  Antsopterrz  vemata. 
Bprinff  Canker  worm,  lii.  Iti7, 116;  vi,  18, 19. 
Mftilaspls     eoncbirormis.   Oyster- 

sbell  Bark-louse.  1.47.52;  11.41. 
ttaperda    oandida.    Round-headed 
Apple-tree  Borer,  ▼!.  154. 
SearehiniT  roots  for  and  destroy insr  Prlo- 
nas  imbricornls,   Tiie-horned    Prionus. 
t1.14^ 
Selection  of  plants,  vl.  10.  II. 
site  of  orchard  vi.l0. 
Sheep  and  boffs  In  orchards.  yl,9. 
Situation,  cban^  of,  to  prevent  attack  of 
Melopbaffus  ovlnns.  Sheep  Tick,  lx.64. 
(Estrus  ovls.  Bheep  Sot  Fly.  ix.63. 
Sknak.  preylncr  upon  Doryphora  10-lineata. 
Colorado  Potato  Beetle.  11. 66. 

Lachnosternaquercina,  May  Beetle, 
Ti.9e. 
Sneezlns.  artiflcial.  to  remoye  larva  of 

£stms  ovis.  Sheep  Bot  Fly.  lx.63. 
SnuCr  for  Dlabrotlca  vittata.  Striped  Cu- 
cumber Beetle,  vi.  166. 
Soap  aDd>flour  of  sulphur  for  Psylla  pyri. 
Jnmpinff  Plant  Louse  of  the  Pear-tree. 
TiU.i7. 

sulphur,  dilution  of.  for  Phytoptl. 
Mites,  xii.  142. 
as  an  insecticide,  11,7. 
cresyiic.  for  Hypena  humuU.  Hop-vine 
Moth,  vii.246. 
Pierlsrapae,  European  Cabbage  But- 
terfly, ix.  22. 
Plusia  brassicie.   Cabbage   Plusla, 

vll.290. 
Schizoneura  rileyl.  Woolly  Aphis  of 
the  Elm-tree.  viil,iai>. 
for  Aphides,  Boot  Lice,  lv.l98. 

Aphis  cucumeris.  Melon  Plant  Louse, 
xll.89. 
maldis.  Corn  Aphis,  vii.78. 
Borers,  vl,9,llS. 
Capsus  quadrlvlttatus.  Four-striped 

Plant  Bug,  11.62. 
Chrysobothris      femorata.       Fiat- 
headed  Apple-tree  Dorer.vi.lU. 
Hypena  humuli.  Hop-vine  Moth,  vii, 

246 

Mytilaspis    conchiformis.    Oyster- 

Bholl  Baik-louse,  i.as. 46. 48,50.51.63; 

ii.7,40.41. 

plnifoUi.  Pine-leaf  Scale  Insect.  11. 91. 

Phydta  nebulo.  Apple  Leaf-crump- 

ler.  llf.121. 
Plant  Lice,  vlil.180. 183. 
Plutella    cruclferarum.     European 

Cabbage  Web  Moth.  vii.  267. 
Psylla  pyri.  Jumping  Plant  Louse  of 

the  Pear-tree,  vlii,  17. 
root  insects,  vi,  8. 
Saperda    Candida,    Bound- headed 

Apple-tree  Borer.  11,7;  vl,155. 
Schixo&eura  lanlgera.  Woolly  Aphis 
of  the  Apple-tree.  1.63;  vUl,  132. 133. 


Soap  for  Tortrix  malivorana.  Lesser  Apple 
Leaf -folder.  11,23. 
Xyleutes  roblniie.  Locust-tree  Cat- 
erpillar, vii,  199. 
whale  oil,   for  £geria  aceml.  Maple 
Borer,  vii,  174. 
Anlsopteryx  vernata.  Canker  worm, 

111,116;  vi.l9. 
Anomala  lucicola.  American  Vine- 
chafer.  11.56. 
Haltica  helxlnes.  Small  Bronze  Flea 

Beetle.  Hi.  137. 
Hypena  humuli.  Hop- vine  Moth.  vll. 

246. 
Mytilaspis  pinifolii.  Pine-leaf  Scale 

Insect,  li,  92. 
Psylla  pyri.  Jumping  Plant  Louse  of 

the  Pear-tree.  viii.l7. 
Selandria  ro8«Q.  Uose  Slug.  11. 81. 
sulphur  and  lime  solution  for  Cono- 
trachelus  nenuphar.  Plum  CurcuUo. 
vi,140. 
Soda  for  Mytilaspis  conchiformis.  Oyster- 
shell  Bark-louse.  1.35.47. 
Sodium,  sulpho-carbonate   of,  for  Phyl- 
loxera vltlfolioe.  Grape  Phylloxera,  vlii, 
159. 
Soot  as  an  insecticide,  xi.7l. 

ashes,  and  plaster,  mixture  of,  for  Dla- 
brotlca vittata.    Striped   Cucumber 
Beetle,  vi.  166. 
Elateridie.  Wire  Worms.  vl,28. 
Hessian  Fly.  x.223. 
Sowing  clover  with  wheat  for  Bllssus  leu- 
copterus.  Cbloch  Bug.  xi.  6. 
early  for  Bllssus  it^ucopterus.  Chinch 
Bug.  111.145;  vii. 63. 
Hessian  Fly.  x.  217.  218. 
Wheat  Midge,  x.  215, 217. 
late  for  Hessian  Fly.  x.  199.  213.  214.  216, 
218,220.223. 
Sprinkling  wheat  fields  for  Bllssus  leucop- 

terus.  Chinch  bug.  111.154. 
Starvation  for  Army  Worm,  vl,  99. 
Chinch  Bug.  vi.  99. 

Doryphora  lo-llneata.  Colorado  Potato- 
Beetle,  11.70.71. 
Elaterldae,  Wire  Worms,  vl,  30. 99. 120; 
vii.  31. 

Lachnosterna  quercina,  May  Beetle,  vl, 
99. 
Stock  in  orchards  for  Carpocapsa  pomo- 

nella.  Codling  Moth,  vii.  261. 
Storing  hay  in  clean   mows  to  prevent 
ravages  of  Asopla  costalls.  Clover-hay 
Worm,  vll,  248. 
Sulpho-carbonate  of  barium  for  Phylloxera 
vitifolias.  Grape  Phylloxera,  vlii,  159. 

potassium  for  Phylloxera  vitlfolln. 

Grape  Phylloxera,  vlii,  169. 
sodium    for    Phylloxera    vltlfolin. 
Grape  Phylloxera,  vlii,  159. 
8ulpho*carbonates  for  Phylloxera  vitifolias . 
Grape  Phyloxera,  viil.  150. 
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Sulphur  for  Aphis  maldls,  Oorn  Aphis,  yU, 
77. 
Diabrotlca  vittata.  Striped  Cuoumber 

Beetle.  vl,166. 
Moths.  Yii.  264. 
MytUaspis  conch  if  ormls,  Oysternsihell 

Bark-louse.  1.S5. 
Phytoptl.  Mites,  xli.142. 143. 
Pleris  raps,  European  Cabbage  Worm, 

xii,  95. 
Plant  Lice.  vlli.  182. 

Tinea  (cranella.  Wolf  or  Grain  Moth, 

tU.266. 

Summary  of  measures  against  Caloptenus 

spretus,  Bocky  Mountain  Locust,  vi.  65. 

56. 

Summer  fallow  for  Elateride,  Wire  Worms, 

vii,  82. 
Sun-burning  for  Doryphora  10-lineata,  Colo- 
rado Potato-Beetle,  ii.69. 
Superphosphate  (slush  acid),  carbolic  pow- 
der, and  unslaked  lime  for    Pieris  rapast 
European  Cabbage  Butterfly,  ix,  24. 
Superphosphates  for  flessian  Fly,  x.  219. 
Swallows  as  **fly  catchers."  xi,  15. 

T 

Tanners'  oil,  effect  on  plants,  1, 51. 
Tansy  around  trees  for  Borers,  vi.  39. 
Tar  for  Anisopteryxvernata,  Canker  Worm, 
Ti,  21. 

Elateridee.  Wire  Worms,  vli,  24. 
Mytilaspis    conchiformls.    Oyster- 
shell  Bark- louse,  1,35.  50. 
Pieris    rapee,   European    Cabbage 

Worm,  xii.  97. 
Schizoneura  lanigera.  Woolly  Aphis 
of  the  Apple-tree.  viii,132. 
spirits  of,  for  ElateridflB.  Wire  Worms. 

vi,29. 
use  of,  for  Oestrus  otIs,  Sheep  Bot-fly, 
ix,  68. 
Tarred  boards  as  barrier  to  Blissus  leucop- 
terus.  Chinch  Bug.  xii,  57. 

Leucanla  unipuncta.  Army  Worm, 
X.  42. 
paper  bands  for  Hlbernia  tiliarla.  Yel- 
low Canker  Worm,  xi.  29. 
saw- dust     for     Blissus    leucopterus. 

Chinch  Bug.  ill.  155. 
seed  corn  for  Elateridae,  Wire  Worms, 
vii,  23. 
Tobacco  and  soap  solution  for  Lecanium 
acericola.  Maple-tree  Bark- louse,  vii,  130. 
as  an  insecticide,  ii,7. 
crop  for  ElateridBF),  Wire  Worms.yi.30. 
Tobacco  for  Anchylopera  fragarisB.  Straw- 
berry Leaf  Boiler,  ▼ii.259. 
Anomala    lucicola,    American    Vine- 
chafer.  11, 56. 
Aphides.  Plant  Lice.  lv.198:   viii,  18t,  182. 
Aphis  cucumeris.  Melon  Plant  Louse, 
xii.  89. 90. 91. 
daucl.  Carrot  Plant  Louse,  viii,  181. 
maidis.  Com  Aphis,  vii,  77. 


Tobacco  for  Diabrotlca  vittata.  Striped  Cu- 
cumber Beetle,  vi.  166. 
Melophagus  ovinus.  Sheep  Tick,  Ix. 64. 
Mytilaspis  conchiformls.  Oyeter-sfaell 

Bark-louse,  i.  85. 46. 47. 
Phorodon  humuli.  Hop  Aphis,  Till. 72. 
Pieris  rapflB,  European  Cabbage  Worm. 

xif,95. 
Psoroptes  equi.  Scab  Mite,  ix«  66. 
Schizoneura  lanigera.  Woolly  Aphis  of 

the  Apple-tree,  i,  69. 
Tinea  biseliella.  Hair  Moth.  Tii.265. 
dorsistrigella.  Clothes  Moth.  viUi&. 
pellionella.  Fur  Moth.  viLaSL 
rusticella.  vii,  264. 
tapetzella.  Carpet  Moth,  vii. 264. 
soap,  and  sulphur,  solution  of,  for  Plant 
Lice.  viii.  180. 
Topical  applications,  ix,  4;  x.S;  xii, 57. 
for  Blissus  leucopterus.  Chinch  Buk. 
xii,  57. 
Diabrotlca  longicornis.  Com  Boot 

Worm,  xii,  29. 
Leucanla  unipuncta,  Army  Worm, 

x,42. 
Phylloxera  vitifoliffi.  Grape  Pbfl- 

loxera,  viii,  160. 
Pieris    rapsB,    European   Oabbafe 

Butterfly,  ix.22,23. 
Plant  Lice,  viii.  183. 
Schizoneura  lanigera.  Woolly  Aphis 
of  the  Apple-tree,  vlil,  132.. 
Topping  Com  for  Hellothls  armigera.  Corn 
Worm  or  Boll  Worm,  vli,  105;  xi.  Wl. 
eotton  for  Heliothis    armigera,  Corn 
Worm  or  Boll  Worm,  xi,  103. 
Torches  among  vines  for  Diabrotlca  Tit- 

tata.  Striped  Cucumber  Beetle,  vi.l66. 
Training  trees  low  for  Baperda  and  Bapres- 

tis,  vi,  155. 
Transportation   of   Chalds    mytHaspidis, 
parasite   of     Oyster-shell    Bark-loa5e. 
lv,200. 
Traps,  board,  on  ground,  vi.9. 
for  Agrotis,  Cutworms,  vii,  219. 

Anisopteryx  autumnata.  Fall  Can- 
ker Worm,  vii.  239. 
Anisopteryx  vernata.  Spring  Canker 

Worm,  111.  110,  111. 
Carpocapsa     pomoneila.    Codling 

Moth,  iv,  177. 180;  vii,  261. 
Gallerla  cereana.  Bee  Moth.Til3S4. 
Heliothis  armigera.  Com  Worm  or 

Boll  Worm,  xi,  104. 
Pieris  rapoe.  Rape  or  European  Cab- 
bage Butterfly,  vii,  145;  ix.2I.a.24. 
oleracea.  Turnip  Butterfly.  ^^^ 
144. 
Trepanning  skull  to  remove  Urva  of  (Estrus 

ovis.  Sheep  BotFly,  ix,63. 
Trimming  affected  branches.  vi,9. 
Turpentine  for  Pieris  rapae  JBuropean  Cab- 
bage Butterfly,  ix,24. 
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Turpentine    for    Sohlzoneura     lanl^era. 
Woolly  Aphis  of  the  Apple-tree,  viil.182. 
Tinea  biseliella.  Hair  Moth,  vii.265. 
dorsistriffeil^.  Clothes  Moth,  vii,  264. 
peillonella.  Far  Moth.  yII.265. 
rostlcella,  tII.264. 
tapetzella,  ▼li.264. 


W 

Walnut  leaTes.  infusion  of,  for  Diabrotioa 

▼ittaia,  Btrlped  Oucamber  Beetle,  vi,  166. 
Warblers  preying  upon  Mytilaspis  conohi- 

formis.  Oyster-shell  Bark-louse,  ii.35. 
Washes  for  Mytilaspis  conchiformls.  Oys- 

ter-sheU  Bark- louse,  ii,42. 
Water,  cold,  for  Plusia  simplex.  Celery 

Worm.  xi.  43. 
hot   (See  hot  water). 
White  mustard  crop  for  Elateridse.  Wire 

Worms,  TLSOiiao. 
Whitewashinflr  for  iSseria  acemi.  Maple 

Borer,  Ti.  40;  vil.174. 

Chrysobothrls  femorata.  Flat-head- 
ed Apple-tree  Borer,  vl.lll. 


Whltewashlnflr  for  Tinea  ffraneiia.  Wolf  or 

Grain  Moth,  vli.266. 
Wire  in  burrows  for  Chrysobothrls  femora- 
ta. Flat-headed  Apple-tree  Borer,  vi.  111. 
Woodpeckers  preying  upon  Baperda  Can- 
dida. Bound-headed  Apple-tree  Borer, 
yi,166. 

Carpocapsa     pom6nella.     Codlinflr 

Moth,  iv,  181. 
Hylobius  pales.  Pales  WecTil,  Yi,133. 
Wrens  preying  upon  Mytilaspis  conchifor- 
mls. Oyster-shell  Bark- louse,  ii.35. 
Windfalls  destroyed  to  kill  Anthonomus 
prunicida.  Plum  Oouffer,  1.77. 

Carpocapsa     pomonella.     Codling: 

Moth.  1,29;  iy.l74. 
Conotrachelus  nenuphar.  Plum  Cur- 
culio.  1.69;  vi,141. 
Winds  as  affecting  migration  of  Blissus 
leucopterus.  Chinch  hug,  vii.53. 


Yeast  remedy  for  Pieris  rapse,  European 
Cabbaffe  Butterfly,  ix,23. 
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Abbott    (See  Smith  and  Abbott.) 
Acer  dasyoarpum.  104.109,111. 

on  some  ineeot  enemies  of.  103-111. 
aoeris,  Aleurodes,  description,  110. 
aceroides,  Neirindo,  72. 
AorididcB  in  com.  22.  23. 
Aoridlum  amerioanum  in  com,  23. 
aeris,  Ranunculus,  food  plant  of  Sulphur 

Leaf  Boiler.  20. 
Adialsrtus  maidaphidis.  30.31.32. 
description.  30,81. 

parasite  of  Corn  Plant  Louse,  habits.  31. 
Agricultural  entomology,  contributions  to. 

9-74. 
Affrotis  c-niflrrum.  93. 
albopicta.  Empoa.  117. 
Aletia.  57. 

Aleurodes  aoeris.  description.  110. 
aleurodis,  Elaptus.  110. 
allyni.  Eupelmus.  36.37.44.50. 
Ambrosia  triflda.  74. 

American  Elm.  food  plant  of  Soft  Maple 
Bark  Louse.  104. 
Entomological   Society.  Transactions, 

cited.    (See  under  Transactions.) 
Entomolofirist.  cited.  21,56.57. 
NaturaUst,  cited.  105. 
americana.  Meromysa,  54. 

Ulmus.  104.112. 
americanum.  Acridium.  23. 
ampelophila,  Drosopbila.  83. 
anffulata.  Pyrrhia.  89.90. 
Ants.  70. 

attending  Com  Plant  Louse.  28,24,29. 
preying  upon  Grass  Worm  or  Fall  Army 
Worm.  64. 
Apatela  oblinita,  117. 

Aphides,  method  of  reproduction.  26,29. 
Aphis,  98. 

maldls.  23-33. 

mall.  96. 

malifolls,  98. 
Apple  and  pear,  notes  on  insects  injurious 
to  the.  95-102, 


Apple,  injuries  to.  by  Apple  Leaf  Roller, 97. 
Apple  Leaf  Skeletonlzer,  97. 
Biston  ypMIon,  95. 
Apple  injuries  to.  by  Crepidodera  hebdnes. 
98. 

Cucumber  flea  beetle.  98. 
Grass  Worm  or  Fall  Army  Worm. 62. 
Lesser  Apple  Leaf  Roller.  97. 
Leaf  Hopper.  Green,  117. 
Leaf-Roller,  97. 
Lesser.  7.97. 
Bed-Banded  Leaf  Boiler.  21. 
Leaf  Skeletonizer.7.97. 
Ma££ot,  84. 
Plant  Louse.  98. 
armicollis.  Msfirdalis.  112. 
Army  Worm.  5.58. 

Fall.  3.6.55-67. 
Grass,  57. 
Arsenical  poisons  for  Apple  Leaf  Bkele- 
tonizer.  98. 

Lesser  Apple  Leaf  Boiler.  98. 
Strawberry  SIur.  78. 
arvensis.  Doieras.  100-102. 
Ash.  Green,  food  plant  of  Soft  Maple  Bark 

Louse.  104. 
Ashmead.  Wm.  H..  on  Trioza  diospyri.  99. 
aterrima.  Parla.  81. 
atlanis.  Pezotettiz.  23. 
aureopectus.  Nematus,  116. 
autumnalis.  Prodeuia.  57.58. 

B 
Balm  of  Gilead.  injuries  to,  by  Crepidodera 

helzines,  117. 
Balsam  flr,  food  plant  of  Lophoderus  Tela- 

tin  anus.  88. 
Bark  Louse,  Clover.  72. 
description.  73. 
Soft  Maple.  3.7.108.115.    (Bee  Maple 

Bark  Louse,  Soft.) 
Elm.  115. 
Sorghum.  71. 
bassiana,  Botrytis.  7. 
Bass-wood,  food  plant  of  Soft  Maple  Bark 

louse,  104. 
Bean,  injuries  to,   by  Bed- banded  Leaf 
Boiler.  21. 
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BesoYois,  Paliflot  de,  on  Dolems  bicolor. 

101. 
bieolor.  Dolems.  lQO-102, 
Bidens  frondosa,  injorioB  to.  by  Soft  Maple 

Bark  Loose,  104. 
Bird  Graashopper,  23. 
BUton  ypsUon.  9&-97. 

descriptloD.  95-97. 
blTittatns.  NematUi^.  110. 
Blackberry  and  Ba^pberry.  on  new  Insect 
enemies  of.  87-92. 
injarlea  to.  by  Lophodems  velutlnanus. 
8S. 
OxyptUns  delavaricas.  90,91. 
Pyrrhla  umbra,  89.90. 
Leaf  Miner.  87. 

description  of  ffenus,  87. 
of  species.  87. 
Black   Locnst,    food   plant   of    Nematns 
robinis,  116. 

of  Soft  Maple  Bark  Loose,  104. 
Bloe  Grass,  injories  to,  by  Clover  Mites, 

73.74. 
Boardman,  Dr.  E.  B..  on  Com  Plant  Louse, 
84. 
on  Speclded  Cutworm,  98. 
Borer.  Elm,  112-114. 

Boston  Booiety  of  Natural  History,  Pro- 
ceedings.  (See  under  Proceedings.) 
Box  Elder,  injuries  to,  by  Cymatophora 
erspuscnlaria.  72. 

by  Soft  Maple  Bark  Louse.  118. 
Botrytis  basslana,  7. 
Boyer,  D.  B.,  on  Grass  Worm  or  Fall  Army 

Worm.  00. 
Brassy  Flea  Beetle,  22. 
Brief  miscellaneous  notes.  11&-118. 

notes  on  Sorghum  insects,  70,71. 
Briosi  on  Phytoptus  vitis,  European,  86. 
Broom  Com.  injuries  to.  by  Corn   Plant 

Louse.  24. 
Backley,  F.  E..  on  Grass  Worm  or  Fall 

Army  Worm,  66, 02. 
Bryobia  pallida,  description,  74. 
pratensis.  description,  73,74. 
Backwheat,  injuries  to,  by  Grass  Worm  or 

Fall  Army  Worm,  02. 
Bulb  Worm,  Wheat.  6.54. 
Bulletin  of  the  Brooklyn  Entomological 
Society,  cited,  85; 
Illinois  State  Laboratory   of    Natural 

History,  cited.  28. 
U.  8.  Entomological  Commission,  cited, 
57. 
Brooklyn  Entomological  Society  Bulletin. 

cited.    (See  under  Bulletin.) 
Burdock,  food    plant    of    Sulphur    Leaf 

Boiler.  20. 
Burning  com  stubble  to  destroy  Com  Plant 
Louse.  83. 
rubbish  to  destroy  Apple  Leaf  Skele- 
tonijser.  96. 
Lesser  Apple  Leaf  Boiler,  98. 
stubble  for  Hessian  Fly,  39. 43. 


BurriU.T.  J.,116. 
Butler.  C.  W.,4L 


Cabbage  as  lure  for  Tamlshed  Plant-Bug, 
80. 
io juries  to,  by  Grass  Worm  or  Fall  Ar-  ^ 
my  Worm,  63. 
Imported  Cabbage  Worm. 6. 
Speckled  Cutworm,  93. 
Worm,  Imported.  6, 93. 
CacGBcia  rosaoeana,  74, 97. 109. 

trlferana,20. 
Calendar,  Entomological,  3. 
Caloptenus  difrerentialis.23. 
Caltha  palustris.80. 
oanadense.  Erigeron.20.74. 
canadensis.  Elymus.S7. 
Canadian  Entomologist,  86. 37. 
Capsidie.  111. 
Capsuns  invitus.  111. 
Capturing  by  hand.  Boot  Web  Worm.  17. 
with  insect  net.  Strawberry  Slug.  78. 
Carbolic  acid  for  Soft  Maple  Bark  Louse, 

106. 
oarinatus,  Tetrastichus.48.49. 
Caterpillar,  Grass.  56,58. 
Caustic  soda  for  Soft  Maple  Bark  Louse,  106. 
Ceoidomyia  destractor.  38-50. 
parasites,  3,38.39.44-50. 
tritiol.  50-54.   (See  Wheat  Midge.) 
oerasi.  Selandria,  7. 117. 
Cheetocnema  pulicaria.22. 
Chaitophorus  flavu8.70. 
Chariolea.  89. 

exprimens.88. 
Cherry.  Injuries  to.  by  Cherry  Slug.  7. 117. 
Soft  Maple  Bark  Louse.  104. 
Slug.  7. 117. 

Wild,  injuries  to.  by  Willow  Slug,  117. 
Chinch  Bug.  cootribution  to  life  history,  4. 
Chrysomitris  tristis,  105. 
Chry8opasp.,3S. 
Clcadula  nigrifrons.  22 
description.  (F7. 
food  plants.  68. 
Quadrllineatus.  22. 
description,  68. 
food  plants.  69. 
Clemens.  Dr.  B..  on  Dichella  sulphureana, 
17. 
on  Bed- Banded  Leaf  Boiler.  20. 21. 
Climatic  influences. effect  of. on  Corn  Boot 
Worm,  5. 
on  Lasius  flaYus.29. 
on  Strawberry  Slug.  77. 
on  Wheat  Midge.  51. 54. 
Clover  Bark  Louse.  72. 
description.  73. 
food  plant  of  Soft  Maple  Bark  Louse.  104. 
injuries  to.  by  Clover  mites, 73. 
Bed-Banded  Leaf  Holler.  21. 
insects,  article  on  some,  72-74. 
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Glover  leaf  roller.  74. 
mites.  73, 74. 
Red.  Injuries  to,  by  Sulphur  Leaf  Roller. 

19,20. 
White,    iojurles  to.    by  Clover  Bark 
Louse.  72. 
HcBmatopis  £rataria.74. 
Sulphur  Leaf  Roller.  19. 
c-nlffrum.  Ajrrotis.  93. 
GoooidsB.  71. 

Goceinella  9-notata.  24.33. 
Oocoophaffus  lecauli.  parasite  of  Soft  Ma- 
ple Bark  Louse,  105. 
Ooocus,  71. 

trifolil.  description.  72. 
8on?hiellus,  description.  71. 
Gommon  Jumping  Pear  Louse,  98. 

Lady  Bug,  21. 
Gomstock.  J.  H.,  on  Dichelia  sulphureana, 
17,19.20. 
on  Grass  Worm  or  Fall  Army  Worm.  £7. 
on  Vine-loving  Fruit  Fly.  83,84. 
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Army  Worm.  55. 

Macropsis  ncbilis.  22. 

maculata,  Hippodamia,  21. 24, 33. 

Megilla.  21.24,33. 

maculatus,  Emphytus,77. 

Madison.  £.  G.,  on  Hessian  Fly.  41. 

Magdalis  armieoUis.  112. 113. 

Maggot,  Apple.  84. 

maidaphidls.  Adialytus.30.31.32. 

maidis.  Aphis.  23-33. 

major.  Lappa,  injuries  to.  by  Sulphur  Leaf 

Roller.  20. 

mali.  Aphis,  98. 

malifolise.  Aphis.  98. 

malivorana.  Teras,  7. 97. 

Maple  Bark  Louse,  Soft,  3. 7. 33. 103-109. 115. 

experiments,  105-109. 

carbolic  acid.  106. 

caustic  soda,  108, 

hellebore,  108. 

kerosene  emulsion.  105. 108. 

laundry  soap,  108. 

pyrethrum,  108. 

soda,  caustic.  108. 

tobacco  water,  108. 

washing  off   females   and  fgg 

masses  with  water,  108. 

whale  oil  soap,  107, 108. 

insect  enemies.  104. 

injuries  to,  by  Aleurodes  aceris,  110. 

Lophoderus  velutlnanus,8S. 

Lygus  Invitue.  111. 

Pandemis  lamprosana,  109. 

Oblique-Banded  Leaf  Roller.  1(0. 

Soft  Maple  Bark  Louse.3.7,l(«. 

Bed- Banded  Leaf  Boiler, 21. 

Soft,  on  some  insect  enemies  of  the,  103. 
111. 

Marten,  John,  on  Hessian  Fly. 40.42. 

Massachusetts  State  Board  of  Agrioaltural 

Beports.  cited.    (See  under  Beports.) 
Megilla  maculata.  21.34.33. 
Melon.  Musk,  injuries  to,  by  Cicadulanigri- 

frons.  68. 
Meromyza  americana,  54. 
Midge,  Wheat,  6,50-54.    (See  under  Wheat 

Midge.) 
Mills.  B.  H.,  on  Boot  Web  Worm.  13.14. 
minor,  Siphonophora,  79. 
Missouri  State  Entomologist.  Report,  eited 

(See  under  Reports.) 

Miscellaneous  notes,  brief.  116-118. 

Mites.  European  Grape  Leaf.  86. 

Grape  Leaf.  84-86. 

Mites.  clQver,  73. 

preying  upon  pupse  of  Root  Web  Worm. 
16. 

Moore,  Thomas  S..  on  Hessian  Fly.  41. 
Monarda  flstulosa.  injuries  to.  by  Salpbur 

Leaf  Roller.  20. 
Mullein,  food  plant  of  Tarnished  Plant  Boft 

79,80. 
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MurtfeldtM.  £..  on  Bed- Banded  Leaf  Rol- 
ler. 21. 

Mascardiae.  7. 

Musk  Melon,  io juries  to,  by  Cioadula  niffri- 
troDS.  68. 

Mustard  as  food  plant  of  Soft  Maple  Bark 
louse.  104. 


nebalosas,  Sceiodonta,  81. 

Neipundo  aceroidoB,  food  plant  of  Cyma- 

tophora  crepusculai  ia,  72. 
Xematus  auroopectus.  116. 
bivittatus.lie. 
robinis.  description.  116. 
ventralls.  117. 
New  .  York  Airricnltural    Society,    Report 
cited.   (See  under  Reports.) 
State  Entomoioislst,  Report  cited^    (See 
under  Reports.) 
nigrlfrons,  Cicadula.  22.67. 
Dobili<>,  Macropsis.  22. 
Note  on  life  history  of  the  Strawberry  Sluff , 


u. 


on   Wheat   Midge,   50-54.    (See  Wheat 

Midge.) 
supplementary,   on    Strawberry   Root 
Worms,  81. 
Note.4,  brief  miscellaneous.  116.118. 
brief,  of  sorghum  insects,  70,71. 
on  insects  iojarious  to  the  apple  and 
pear,  95-102. 
wheat,  S4-69. 
covemnotata,  Coccinella,  24.33. 


Oak.  injuries  to,  by  Lophoderus  velutina- 

nus.  88. 
Red-Banded  Leaf  Roller,  21. 
Cicadula  nlgrifrons.  68. 
Oats,  iojuries  to,  by  Grass  Worm  or  Fall 

Army  Worm.  62.63^ 
ohiinita,  Apatela,  117. 
Oblique-Banded  Leaf- Roller.  109. 
(Enothera.  food  plant  of  Scelodonta  nebu- 

loftus  and  S.  pube8cen9.81,82. 
Oolon.  iLjuries  to,  by  Spilosoma  virginica, 

116. 
Ontario    Entomological    Society.    Report 

cited.   (See  under  Reports.) 
OranRP.  injuries  to,  by  Sulphur  Leaf  Roller, 

'''  i 

Oftage,  food  plant  of  Soft  Maple  Bark  | 

Louse.  104. 

Orchelimum  vulgare.  23. 

Orgyia  leucostigma,  117. 

Osage  Orange,  food  plant  of  Soft  Maple 

Bark  Louse.  104. 

Oxrptilus  delavarlcus,  90,91. 

description,  91. 


Packard,  Or.  A.  S.,  Guide  to  the  Study  of 
Insects,  39. 
Monograph  of  the  Phalienidee  of  North 

America,  cited,  83. 
on  Dichelia  sulphureana.  18, 19,20. 
on  Hessian  Fly.  39. 
on  Petrophora  diversilineata.  83. 
on  Red- Banded  Leaf  Roller,  21. 
on  Semiotellus  destructor,  44. 
pallipes.  Pteromalus,46,49,50. 
pallorana,  Tortrix,  74. 
palustris,  Caltha,  80. 
Pandemis  lamprosana,  109. 
panlcolo,  Sc'hizoneura,  28,29. 
Panicum.  as  food  plant  for  Corn  Plant 

Louse,  24. 
Papilio,  cited,  18,89. 

Pardsites  and  predaceous  insects  affecting 
Corn  Plant  Louse.  30-33. 
of  Aleurodes  aceris,  110. 
of  Com  Plant  Louse,  24,  30-33. 
of  Dolerus  arvensis.  101. 

bioolor.  101. 
of  Elm  Borer.  113. 
of  Grass  Worm  or  Fall  Army  Worm,  66, 

66. 
of  Hessian  Fly.  3.38,39.44-50. 
of  Isosoma  horde! .  36. 

tritici,  Lesser  Wheat  Straw  Worm, 
36.37. 
of  Speckled  Cutworm,  94. 
of  Sulphur  Leaf  Roller,  20. 
of  Wheat  Bulb  Worm,  54. 
Parasitic  Hymenoptera,  3,  20,  24.30-33,36,38. 

39,44-50.94,110. 
Paria  aterrlma.  81. 

Paris  green  for  Apple  Leaf  Skeletonizer,98. 
Grass  Worm  or  Fall  Army  Worm,  67. 
Lesser  Apple  Leaf  Roller,  98. 
Root  Web  Worm,  17. 
Wire  Worms,  17. 
Patent  Office  Report,  cited.  56. 
Pawpaw,  food  plant  of  Soft  Maple  Bark 

Louse.  103. 
Peach,  injuries  to,  by  Grass  Worm  or  Fall 

Army  Worm,  62. 
Pea.  injuries  to,  by  Grass  Worm  or  Fall 

Army  Worm,  57,63. 
Pear.  100. 101. 

injuries  to,  by  Common  Jumping  Pear 

Louse,  98. 
Soft  Maple  Bark  Louse,  103. 
Trioza  diospyri,  100. 
Yellow  Jumping  Pear  Louse,  99. 
Louse.  Common  Jumping,  98. 
Louse,  Yellow  Jumping,  98-100. 
notes  on  insects  injurious  to  the  apple 
and.  95-102. 
Pempelia  hammondi,  7,97. 
pennsylvanicum.  Polygonum,  food  plant  of 
Pyrrhia  angulata.  90. 
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PentatomidsB.  78. 

Persimmon.  iDjurlee  to.  byTriozadiospyii, 

•99. 
Petrophora  diyersillneata,  83. 
Pezotettix  atlanla  injuriiiR  com.  28. 
femur-rubrum  iDJurins  corn,  23. 
Pbalasna  fruglperda,  66,57,68. 
Pbilade]phia  Academy  of  Natural  Sciences. 
Proceedings,  cited.   (See  under  Proceed- 
ingB.) 
PhFlIexera.  Grape.  7. 
Pbytoptu8.86. 
European.  86. 
Grape.  7,84-86. 
vltis,  84-86. 
P1ckled-frultFly.84. 
Pieris  rapee,  6. 93. 

Pine,  injuries  to.  by  Sulphur  Leaf  Boiler, 20. 
Placriodera  lapponica.  117. 
Plain  Lady  Bug.  preying  upon  Corn  Plant 

Louse,  33. 
Plantain,  food  plant  of  Soft  Maple  Bark 

Louse.  104. 
Plant  Bug,  Tarnished.  8.79,  111. 
lice,  ants  attending,  23.24. 

preyed  upon  by  Common  Lady  Bug. 
22. 
Louse,  Apple.  98. 
Corn.  23-83. 
Elm,  114. 

Lesser  Strawberry.  79. 
Yellow  Sorghum.  70. 
Plants,  herbaceous,  as  food  fo^  Soft  Maple 

Bark  Louse.  104. 
Platygaster  error.  4i. 

leoanii,  106. 
Plum,  food  plant  of  Soft  Maple  Bark  Louse. 

104. 
Plume  Moth.  Raspberry,  91. 
Poisons.   (See  under  insecticides.) 

arsenical,  for  Apple  Leaf  Skeletonizer. 

Lesser  Ap  ie  Leaf  Roller.  98. 
Strawberry  Slug,  78. 
polycephalum.  Gnaphalium.  injuries  to,  by 

Red-Banded  Leaf  Roller.  21. 
Polygonum,  food  plant  of  Pyrrhia  umbra,90. 
Soft  Maple  Bark  Louse,  104. 
pennsylvanlcum,  food  plant  of  Pyrrhia 
angulata,  90. 
Pomace  Fly,  Grape.  7,83. 
Popenoe,  E.  A.,  on  Corn  Plant  Louse.  24. 
Poplar,  Lombardy,  injuries  to.  by  Crepido- 

dera  helxlnes.  117. 
Potato,  injuries  to.  by  Grass  Worm  or  Fall 

Army  Worm.  62. 
pratensis.  Bryobia.  73.74. 
Preserved  Fruit,  injuries  to.  by  Vine- loving 

Fruit  Fly,  84. 
Primrose,  Evening,  food  plant  of  Scelo- 

donta  pubescens,  81,82. 
Proceedings  of   the    Boston    Society    of 
Natural  History,  cited.  111. 


Proceedings  of  the  Davenport  Academr  of 
Sciences,  cited,  105. 
Entomological  Society  of  Philadelphia, 

cited.  20.23.95. 
Philadelphia     Academy    of     Natural 
Sciences,  cited.  17. 
Proctotrupidffi.  1U5. 
Prodenia  autumnalis,  67,58. 
var.  fulvosa,  57. 
var.  obscura,  57. 
daggyi.  56.58. 
pseudacacia.  Bobinia.  116. 
Psylla  pyri.  98. 100. 
Pteromalus  fu Wipes,  calendar.  49. 
description.  47. 
parasite  of  Hessian  Fly.  48. 
pallipes.  calendar.  49. 
description.  46. 
parasite  of  Hessian  Fly.  47.50. 
Pterostichus  sayi.  16. 
pubescens.  Scelodonta,  81. 
pulicaria.  Chntocnema.  22. 
F nlvinaria  innumerabllls,  3. 7,  S3. 108-109,  USk 

(See  Maple  Bark  Louse.  Soft) 
Putnam,  J.  Duncan,  article  on  Polvinaiia 
Innumerabllls,  cited.  106. 
on  Cocophagus  lecanii,  105. 
on  Platygaster  lecanii.  106. 
Pyrethrum  for  Cherry  Slug.  117. 
DoleruB  arvensis.  102. 

bicolor.  102. 
Elm  Plant  Louse.  116. 
Lesser  Apple  Leaf  Roller.  97. 
Soft  Maple  Bark  Louse,  106. 
Strawberry  Slug,  78. 
Tarnished  Plant  Bug,  80. 
pyri.  Psylla,  98. 100. 
pyrifolias.  Triosa.  98-100. 
Pyrrhia,  89. 

angulata.  89.90. 
exprimens,  89. 
umbra.  88-90. 

description.  89. 

distribution  and  life  history.  90. 
injuries  to  vegetation,  90. 
literature,  88. 


Quadrilineatus.  Cicadula,  22,68. 
quercitronis,  Lecanium..l05. 


Ragweed,  food  plant  of  Tortrix  pallorana, 

74. 
Ranunculus  acris.  food  plant  of  Salpbar 

Leaf  Roller.  20. 
rap»,  Pieris,  6.93. 

Raspberry  and  blackberry,  on  new  inMC^ 
enemies  of,  87-92. 
injuries  to.  by  Paria  aterrlma.  81. 
Typhlocyba  trloincta.  115. 
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Baspberry  Plume  Moth,  91. 

Sluir.  91. 
Red-Banded  Leaf  Roller,  20. 
food  plants,  21. 
•lesired  Grasshoppers  in  corn.  23. 
Bpider.  117. 
Bemedies    and    prevent iyes    for    insect 
-  depredations,  aisenical  poisons,  78,96. 
bamin?  rubbish.  96. 
stubble.  S3.  .*«,  43. 
capturing  by  hand.  17. 
with  insect  net,  78. 
carbolic  acid.  106. 
oanstlc  soda.  106. 
deep  plowing,  54. 
destroyinir  screenings,  54. 

trees.  114. 
early  plowing.  66. 

emulsion,  kerosene,  83,  I^,  100, 105. 106, 117. 
furrow  plowed  to  check|inigration,67. 
heUebore.  78.106,117. 
kerosene.  17.78. 

emulsion.  2«.  97, 100, 106, 106, 117. 
late  sowing.  96. 
laundry  soap,  106. 
Ume,  97. 

London  purple.  96,101. 
lurlnff  with  succulent  Yegetables.  80. 
paper  bass,  enclosing  grapes  In,  84. 
Paris  green,  17,67,98. 
plowing  deep,  54. 

early.  66. 
poisons,  arsenical,  78,96. 
pyrethrum.  78,80,97,102.106,116,117. 
rolling,  66. 

rotation  of  crops,  88,54. 
soap,  laundry,  106. 

whale  oil,  107, 106. 
soda,  caustic.  106. 
snipbnr,  86. 
tobacco  water.  100. 
washing  off  with  water,  106. 
whale  oil  soap.  107. 108. 
Beport  upon  Cotton  Insects,  J.  H.  Oom- 

Btock,  cited,  57. 
Beports  Ulinois  State  Entomologist,  cited, 
34.57.58,77.81,89.96,99. 
Kansas   State   Board   of  Agriculture, 

cited.  24. 
Massachusetts  State  Board  of  Agricul- 
ture, cited,  21. 
Missouri  State  Entomologist,  cited.  56, 

57,59,77. 
New  York  Agricultural  Society,  cited.  21. 
State  Entomologist,  cited.  23,58,83, 
105,115. 
Ontario  Entomological  Society,  cited,  77. 
Patent  Office,  cited,  56. 
XJ.   B.   Commissioner   of  Agriculture, 
cited,  66. 
Department  of  Agriculture,  cited, 
17,34.84,57.58. 


Beports  U.  8.  Geological  and  Geographical 
Survey  of  Colorado  and  Adjacent  Ter- 
ritory, cited,  21. 
Rhizobius,71.72. 

Bice,  injuries  to.  by  Grass  Worm  or  Fall 
Army  Worm, 60, 68. 
Upland,  injuries  to,  by  Grass  Worm  or 
Fall  Army  Worm,  61. 
Biley.  Dr.  C.  Y..  56,58,60.    See  Walsh  and 
Biley. 
on  Eupelmns  allynl,  44. 
on  Grass  Worm  or  Fall  Army  Worm,  56, 

57.58.59.60.61.62.63. 
on  parasite  of  Grass  Worm  or  Fall 

Army  Worm,  65. 
on  Larger  Wheat  Straw  Worm.  35. 
on  Strawberry  Slug,  77. 
rileyi,  Sohlzoneura.  114. 
Boblnia  pseudacacia,  food  plant  of  Nema- 

tus  robinlffi,  116. 
robinin,  Nematus,  116. 
Bobinson,  Coleman  T.,  88.   (See  Grote  and 
Bobinson.) 
on  Bed-Banded  Leaf  Boiler,  21. 
on  Sulphur  Leaf  Boiler,  17. 
Boiling,  heavy,  as  measure  against  Grass 

Worm  or  Fall  Army  Worm.  66. 
Boot  Web  Worm.  6,12-17. 

artifloial  remedies,  16. 
description.  14. 
distribution.  16. 
life  history.  16. 
natural  enemies,  16. 
Worm.  Corn,  5. 

Strawberry.  8. 
Worms.    Strawberry,    supplementary 
note  on,  81. 
rosaoeana,  Cacoecia,  74,97, 109. 
Bose,  injuries  to,  by   Oymatophora  ore- 
pusoularia,  72. 

Pyrrhia  umbra,  90. 
Bed-Banded  Leaf  Boiler.  21. 
Botation  of  crops,  to  ^stroy    com,  as 
measure  against  Com  Plant  Louse,  33. 
Wheat  Midge.  54. 
rubi.  Selandria,91. 
Bye,  injuries  to.  by  Chinch  Bug.  5. 

Grass  Worm  or  Fall  Army  Worm,  62. 
Wheat  Bulb  Worm,  6, 54. 

S 

sanguinea,  Cycloneda,33. 

Saperda  trldentata,  112-114. 

Saunders.  Wm.  A.,  on  Strawberry  Slug, 77. 

Saw  Flies.  Willow,  100-102. 

Say,  Thomas,  67. 

on  Capsus  iuvitus.  111. 

on  DoleruR  arvensis.  101. 

on  Semiotellus  destructor,  44. 
sayl.  Pterostichus,  16. 
scabra.  Hypena,74. 
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Soelodontn  nebulosue.  81. 

pubesceQs.81. 
StjBhizoneura  panicola,  28. 29. 

rileyi.lU. 
SchIaffBucht»66. 
Selandria  cerasl.  7, 117. 

rubi.9l. 
Semiotellus  destructor,  calendar.  49. 
deBcriptloD,45. 
life  history.  46. 
parasite  of  Hessian  Fly. 44. 
sisnata,  Hyperaspis.33, 104. 105. 
SiRnoret,  Annates  de  la  Societe  Entomo- 

loffiQue  de  France,  cited.  71. 
Silk  Worm,  contagious  disease.  7. 
Siphonophora  minor,  79. 
Slug.  Cherry.  7, 117. 
Raspberry.  91. 

Strawberry,  note  on  life  history  of.  77. 
Willow.  117. 
Smaller  Two-spotted  Lady  Bug,  preying 
upon  Corn  Plant  Louse. 33. 
Maple  Bark  Louse.  33. 
Smartweed.  food  plant  of  Pyrrhia  umbra, 
90. 
Soft  Maple  Bark  Louse.  104. 
Smith  and  Abbott.  57. 

on  Grass  Worm  or  Fall  Army  Worm,  56. 
Rarer  Lepidopterous  Insects  of  Georgia, 
cited,  56. 
Smith.  Emily  A.,  on  Coccophagus  lecanii. 
106. 
on  Strawberry  Slug.  77. 
Smith.  J.  B..  on  Pyrrhia  angulata  and  P. 

umbra,  89. 
Soap,  laundry,  for  Soft  Maple  Bark  Louse, 
108. 
whale  oil.  for  Soft  Maple  Bark  Louse. 
107.108. 
Soda,  caustic,  for  Soft  Maple  Bark  Louse, 

108. 
Sot  Maple  Bark  Louse,  3,  7,  S3.  103-109.  115. 
(See  Maple  Bark  Louse.  Soft.) 
injuries  to,  by  Soft  Maple  Bark  Louse, 

103. 
on  some  Insect  enemies  of  the,  108-111. 
sorghielluB,  Coccus,  description.  71. 
Sorghum  Bark  Louse,  71. 

iDJuries  to,  by  Cicadula  quadrilineatus. 
69. 
Corn  Plant  Louse,  24. 
Sorghum  Bark  Louse.  71. 
Yellow  Sorghum  Plant  Louse.  70. 
insects,  brief  notes  on,  70,71. 
Plant  Louse,  Yellow,  70. 
Speckled  Cutworm  as  a  Cabbage  worm.  98, 

94. 
Spider.  Red.  117. 
Spilosoma  vlrginica,  116. 
Spotted  Lady  Bug  preying  upon  Com  Plant 

Louse,  33. 
Straw  Worm,  Larger  Wheat,  6.  34-86.     (See 
Wheat  Straw  Worm.  Larger.) 
Lesser  Wheat.  6. 35..%.  37. 


Straw  Worm.  Wheat.  6. 
Strawberry  Crown  Borer.  8. 

injuries  to.  by  Grass  Worm  or  Fall  Army 
Worm.  63. 
'  Lesser  Strawberry  Plant  Louse,  79. 

LophoderuB  velutinanus.  81. 
j  Paria  aterrima.  81. 

Red-Banded  Leaf  Roller,  21. 
Soft  Maple  Bark  Louse.  104. 
Sulphur  Leaf  Roller,  20. 
Tarnished  Plant  Bug,  8.79. 
insects,  article  on  new  and  imperfectly 

known.  77-82. 
Plant  Louse.  Lesser.  79. 
Root  Worm,  8. 

Worms,  supplementary  note  on.  81. 
Slug,  note  on  life  history  of.  77. 
Sugar  cane,  injuries  to,  by  Grass  Worm  or 

Fall  Army  Worm.  61. 
sulfureana.  CroBsia,  17. 
Sulphur  for  fungus  diseases  of  grape,  86. 
plant  diseases  due  to  Phy  topti.  86. 
Leaf  Roller.  17-20. 
description.  18. 

hymenopterous  parasites  of.  20. 
injuries  to  vegetation.  17. 19. 
life  history.  19. 
literature,  17. 
sulphureana.  Dlchellsk,  17-20,21.74. 
Syrphus  fly,  larva,  description,  32. 

preying  upon  Corn  Plant  Louse, 24.^ 


Taohina  parasite  of  Grass  Worm  or  Fall 

Army  Worm,  65.66. 
Tarnished  Plant  Bug.  8.79.111. 

description  of  egg.  79. 
telarlus,  Tetranyohus.  117. 
Tent  Caterpillar!  Forest,  contagious  dis- 
ease, 7. 
Teras  malivorana,  7. 97. 
Tetranychus  telarius.  117. 
Tetrastiohus  earinatus,  calendar.  49. 
description.  48. 
parasite  of  Hqssian  Fly.  49. 
Thomas,  Dr.  Cyrus,  on  Aphis  mali  and  k. 
malifoliee.  98. 
on  Common  Jumping  Plant  Louse.  99. 
on  Grass  Worm  or  Fall  Army  Worm,  57. 
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NOTE, 


A  rec§nt  opinion  of  the  Attorney  General  makes  it  doubtful 
whether  the  State  Entomologist  of  Illinois  has  a  right,  under  the 

w 

laws  referring  to  that  office  (to  some  extent  inconsistent  and  con- 
flicting), to  prepare  any  other  than  a  biennial  report ;  and  a  change 
in  practice  of  the  State  Board  of  Contracts  leaves  no  doubt  what- 
ever that  a  report  published  this  year  could  not  be  illustrated.  As 
an  elaborate  monograph  of  insects  injurious  to  Indian  com  was  in- 
tended as  the  principal  part  of  my  entomological  report  for  1885, 
and  as  this  article  certainly  should  not  be  published  without  a  large 
number  of  excellent  figures,  I  have  decided,  under  existing  circum- 
stances, not  onl;  to  withhold  this  paper,  but  also  to  refrain  from 
presenting  any  formal  report  for  1885,  leaving  it  to  the  State  Legis- 
lature to  provide  for  the  proper  illustration  of  the  reports  hereafter, 
and  to  remove  the  present  inconsistencies  of  the '  law.  Unwilling, 
however,  that  the  work  of  the  office  for  the  past  year  should  be  without 
representation  in  the  Transactions  of  the  State  Board  of  Agriculture, 
with  which  the  entomological  report  has  been  annually  published  for 
the  last  ten  years,  I  have  submitted  to  the  Board,  at  the  request  of 
its  Secretary,  G.  F.  Mills,  Esq.,  the  following  miscellaneous  essays 
on  economic  entomology,  summarizing  the  results  of  such  part 
of  oar  operations  as  may  well  be  published  without  cuts. 

A  running  account  of  the  principal  entomological  events  and  ob- 
servations of  the  year  is  followed  by  a  somewhat  elaborate  report 
of  experiments  with  insecticides  for  the  codling  moth  and  curculios 
in  apple  orchards;  other  articles  are  offered  presenting  the  results 
of  recent  observations  and  experiments  upon  the  com  plant  louse, 
upon  some  of  the  most  destructive  of  our  common  grasshoppers, 
and  upon  a  miscellaneous  series  of  insects  of  Livingston  county; 
and  a  list  of  com  insects  with  a  bibliography  of  the  economic 
literature  relating  to  them  is  also  published  as  an  introduction  to  a 
monograph  on  insects  affecting  com,  to  be  presented  hereafter. 

S.  A.  Forbes,    . 

State  Entomologist. 
Univbbsitt  of  Illikois,  March  1, 1886. 
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To  the  economic  entomologist  the  seasoc  of  1885  was  not  espe- 
cially noticeable,  except  for  an  extraordinary  outbreak,  of  two  or  three 
of  our  common  species  of  grasshoppers  in  the  western  part  of  the 
State.  It  seems,  however,  not  impossible  that  the  year  will  be 
remembered  also  for  the  first  indications  of  one  of  the  cus- 
tomary periodic  uprisings  of  two  of  our  most  destructive  insects, 
viz :  the  chinch  bug  and  the  army  worm,  both  of  which  were  evi- 
dently upon  the  increase  in  certain  parts  of  the  State,  and  likely  to 
multiply  injuriously  another  year,  provided  the  weather  is  favorable 
for  their  reproduction. 

Frequent  complaint  having  reached  me  of  injuries  to  lawns  by 
ANTS  of  the  various  species  which  throw  up  mounds  of  earth,  I  have 
recommended  the  use  of  bisulphide  of  carbon  to  destroy  these  colo- 
nies, invariably,  according  to  the  accounts  of  my  correspondents, 
with  success.  A  hole  six  inches  deep  should  be  made  through  the 
middle  of  the  mound,  an  ounce  or  more  of  bisulphide  of  carbon  be- 
ing afterwards  poured  in.  The  hole  should  then  be  filled  and  packed 
with  earth.  The  volatile  poisonous  fluid  will  rapidly  evaporate  with 
deadly  effect  upon  the  ants.  Thinking  it  likely  that  gasoline  might 
be  substituted  for  this  somewhat  expensive,  dangerous,  and  highly 
disagreeable  fluid,  we  experimented  with  the  former  liquid  upon  a 
colony  of  these  insects  at  Champaign.  Placed  under  a  bell  jar 
and  exposed  to  the  fumes  of  gasoline,  the  ants  commenced  to 
die  in  eight  minutes,  although  not  all  had  perished  at  the  end  of 
two  hours.  In  sixteen  hours,  however,  all  were  dead.  Tried  in  the 
field,  the  experiment  was  a  practical  failure,  three  ounces  of  gaso- 
line poured  duto  a  hole  made  in  the  middle  of  an  ant  hill  having, 
practically,  no  efifect  at  the  end  of  twenty-one  hours.  This  result  was 
confirmed  by  a  second  trial.  Although  the  odor  of  the  gasoline  lingered 
in  the  earth  two  and  a  quarter  hours  after  the  application,  the  ants 
were  apparently  not  incommoded.  It  is  possible,  however,  that  larger 
quantities  might  produce  the  effect  sought  for. 

The  European  cabbage  worm  {Pieris  ^rapce)  has  clearly  been  less 
abundant  during  the  past  season  throughout  that  part  of  the  State 
nnder  our  observation,  than  during  the  year  preceding.  The 
same  scarcity  was  noted  by  several  of  my  correspondents.  Dr.  Go- 
diilg,  for  instance,  writing  from  Livingston  county  on  the  24th  July, 
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reported  that  it  was  difficult  to  find  a  single  cabbage  worm  in  the 
field ;  and  Dr.  Boardman,  in  August,  informed  me  that  they  T?ere 
very  much  less  abundant  in  Stark  county  than  usual.  This  differ- 
ence, so  favorable  to  the  horticulturist,  was  due  apparently  to  the 
continued  prevalence  of  the  destructive  disease  of  the  cabbage  worm 
first  reported  by  me  in  September,  1883. 

Numerous  examples  of  its  extraordinary  destructiveness  occoired 
in  the  course  of  our  observations.  Visiting  a  cabbage  field  near 
Champaign  late  in  August,  the  owner  of  which  had  reported  a  few 
days  previously  that  it  was  being  destroyed  by  the  cabbage  worm, 
we  failed  to  find,  on  twenty  minutes'  search,  a  single  living  larra, 
,the  leaves  being,  however,  badly  riddled,  and  the  dried  and  black- 
ened remnants  of  the  dead  cabbage  worms  giving  unmistakable  m- 
dence  of  their  recent  presence. 

Hoping  to  arrange  experiments  for  the  artificial  propagation  of 
this  disease  at  a  distance,  where  it  had  not  yet  appeai*ed,  I  wrote 
to  several  of  my  entomological  correspondents,  inquiring  whether  it 
was  discernible  in  their  vicinities.  I*rom  Dr.  Lintner,  State  Ento- 
mologist of  New  York,  I  learned  that  it  had  appeared  in  that  State, 
information  to  the  same  effect  coming  also  from  Mr.  Goff,  of  the 
New  York  Experiment  Station.  In  a  subsequent  letter,  the  latter 
gentleman  contributed  also  the  interesting  information  that  Frof. 
Arthur,  the  botanist  of  the  Station,  had  experimented  with  reference 
to  the  contagious  character  of  the  disease  by  feeding  portions  of  the 
bodies  of  larvse,  recently  dead,  to  still  living  and  healtny  worms,  the 
effect  being  the  speedy  sickness  and  death  of  those  thus  treated. 
From  William  Saunders,  Esq.,  of  Ontario,  Canada,  I  learned,  Oct. 
5,  that  there  seemed  to  be  no  traces  of  the  disease  among  the  cab- 
bage worms  of  his  vicinity.  Prof.  Snow,  of  Topeka,  Kansas,  in- 
formed me,  likewise,  that  it  certainly  had  not  appeared  in  that 
vicinity;  and  Mr.  E.  W.  Doran,  of  Loudon,  Tennessee,  Assistant 
Entomologist  of  that  State,  reported  to  me,  as  late  as  October  19, 
that  he  was  unable  to  detect  any  evidence  of  its  occurrence  there. 
In  Iowa,  however,  I  learned  indirectly  that  it  had  appeared  in  the 
fields  in  the  vicinity  of  Ames;  but  whether. as  a  consequence  of  the 
gradual  extension  of  the  area  occupied  by  it,  or  as  a  result  of  the 
experiments  instituted  for  its  propagation  there  the  previous  year, 
my  informant  was  in  doubt. 

As  no  precise  description  of  this  affection  has  been  pubhshed, 
as  far  as  I  am  aware,  I  give  herewith  one  soon  to  appear  in  an  ar- 
ticle on  the  Contagious  Diseases  of  Insects,  now  in  press  in  the 
Bulletin  pf  the  State  Laboratory  of  Natural  History. 

In  this  insect  jlacherie  is  distinguishable  with  great  ease  and  cer- 
tainty by  conspicuous  external  symptoms,  the  color  alone  of  affected 
larvBB  being,  in  fact,  entirely  characteristic  and  unmistakable.  The 
natural  color  of  a  healthy  cabbage  worm  is  a  light  lively  green, 
sometimes  slightly  tinged  with  yellowish,  but  without  any  approach 
to  an  ashy  or  milky  hue.  As  the  first  symptom  ol  jlacherie ,  how- 
ever, the  larva  commences  to  turn  pale,  this  paleness  increasing 
more  or  less  rapidly  until  the  color  is  almost  milky  white,  only 
slightly  tinged  with  greenish.  This  discoloration  is  uniform  and 
simple,  no  other  tint  usually   appearing  until  after   death.    Then, 


however,  the  color  deepens  to  a  sooty  gray,  commonly  uniform,  but 
sometimes  first  appearing  about  the  center  of  the  length  of  the 
larva.  Occasionally  this  deeper  color  appears  a  little  before  death, 
bat  it  is  not  then  of  equal  depth  over  the  whole  surface. 

In  the  actions  of  the  insect  there  is  little  to  indicate  any  change 
of  state,  except  a  gradually  increasing  sluggishness,  slowness  of 
movement,  and  loss  of  appetite.  These  are  later  to  appear  than 
the  pale  discoloration  above  mentioned, '  and  even  shortly  before 
death  a  larva  may  show  considerable  impatience  if  roughly  handled. 
When  .the  disease  is  well  developed,  the  caterpillar  is  very  feeble, 
and  will  remain  motionless  for  a  long  time;  or  if  it  attempt  to 
crawl  where  some  strength  is  needed,  as  horizontally  on  a  vertical 
surface,  it  may  lose  its  hold  with  its  jointed  limbs  and  cling  only 
by  its  central  prolegs,  the  ^ore  and  hinder  parts  hanging  limp  and 
helpless  at  right  angles  to  the  remainder  of  the  body. 

Most  commonly  an  escape  of  fluid  from  the  vent  is  among  the 
earlier  symptoms  of  the  affection,  at  first  greenish  or  whitish,  and 
iatg:  a  dirty  gray,  or  even  a  chocolate  brown.  Barely  this  fluid 
exudes  also  from  the  mouth.  The  amount  of  it  is  usually  sufficient 
to  Btain  considerably  the  surfaces  over  which  the  larva  crawls ;  but 
sometimes  this  symptom  is  wholly  absent.  Occasionally  the  intes* 
tine  is  found  empty  after  death,  but  almost  invariably  it  is  well 
filled  with  food,  much  of  which  retains  its  native  color,  diges- 
tion being,  in  fact,  evidently  suspended  during  the  course  of  the 
disease.  I  have  found  in  only  a  single  instance  an  appearance 
of  bubbles  -of  gas  in  the  alimentary  canal.  Usually  the  mass  of  the 
alimentary  contents  seems  to  lie  inert  in  the  stomach,  undergoing 
neither  digestion  nor  decay. 

The  color  of  the  fluids  of  the  healthy  larva  is  a  very  pale  trans- 
parent green,  the  blood  containing  only  lymphoid  corpuscles  in 
greater  or  lesser  number;  but  if  a  proleg  of  a  diseased  specimen 
be  snipped  off,  and  a  cover  glass  be  pressed  against  the  cut  sur- 
face, the  droplet  exuding  will  be  of  almost  milky  whiteness,  or,  in 
the  latest  stages  of  the  disease,  a  dirly  gray.  Barely,  where  there, 
has  been  much  escape  of  fluid  from  the  vent,  the  juices  of  the 
larva  will  be  thick  and  scanty,  so  that  it  requires  some  pressure  to 
fprce  out  a  very  small  quantity.  If  a  minute  droplet  of  the  milky 
fluid  obtained  by  snipping  off  a  proleg  be  examined  under  a  high 
power  of  the  microscope,  it  will  be  found  to  contain  innumerable 
myriads  of  very  minute  spherules,  varying  in  diameter,  according 
to  the  individual,  from  .5  ix  to  1  lu  Usually  their  average  size  does 
not  surpass  .7  /^.  It  is  the  infinite  multitude  of  these  which  gives 
to  the  fluids  of  the  diseased  caterpillar  their  milky  look,  and,  like- 
wise, unquestionably  it  is  they  which  cause  the  ashy  appearance  of 
the  surface,  the  skin  being  thin  and  delicate,  so  that  the  color  of 
the  fluid  contents  shows  through.  The  diseased  blood  is  so  thick 
with  these  minute  corpuscles  that  little  else  can  be  ordinarily  seen 
in  it.  Sometimes,  however,  degenerated  lymphoid  corpuscles  of  the 
blood  will  be  noticed,  recognizable  by  their  size  and  spherical  con- 
tour, but  differing  from  the  normal  coi-puscles  in  their  darker  tint 
and  coarsely  and  irregularly  granular  structure.  These  darker, 
granular  corpuscles  are  always  dead,  no  longer  exhibiting  amoeboid 
movement,  and   have  usually  a  spherical  form.     Not  infrequently 
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debris  of  the  fatty  bodies  is  apparent  in  the  form  of  large  irregular 
cells,  floating  freely  in  the  fluid;  but  these  cells  themselves  will 
be  found  to  contain  immense  numbers  of  the  minute  spheres  al- 
ready mentioned.  In  fact,  if  a  little  portion  of  the  soft  remnant 
of  the  fatty  bodies  be  removed,  spread  upon  a  cover,  and  ex- 
amined with  a  power  of  a  thousand  diameters,  it  will  be  seen  that 
the  cells  of  these  organs  are  the  seat  of  an  extreme  degenera- 
tion, the  entire  contents  of  many  of  them  being  wholly  replaced 
by  the  spherical  granules  mentioned  above.  Occasionally  a  cell 
containing  a  nucleus  will  be  found,  but  more  commonly  aU  dis- 
tinction   of  contents   has  disappeared. 

If  the  body  of  a  diseased  larva  be  cut  across  and  a  cover  glass 
be  pressed  against  the  cut  end  of  the  intestine,  or,  still  better,  if 
the  larva  be  opened  lengthwise,  and  the  stomach  removed  and  laid 
open  separately,  so  that  a  droplet  of  the  pure  contents  of  the  ali- 
mentary canal  may  be  obtained,  the  fluid  portion  of  these  contents 
will  be  seen  to  swarm  with  infinitesimal  granules  similar  in  appear- 
ance to  those  found  in  the  blood,  except  that  they  are,  on  an  aver- 
age, often  appreciably  larger  and  are  occasionally  more  or  less  oval 
in  outline.  These  same  forms  may  also  be  found  in  the  fluid  ex- 
creta escaping  from  the  vent  of  the  still  living  larva.  If  the  speci- 
men has  been  dead  some  time,  so  that  the  sooty  discoloration  of 
the  surface  has  occurred,  the  fluids  both'  of  the  alimentary  canal 
and  of  the  body  at  large  will  often  be  found  to  contain,  besides 
myriads  of  the  above  spherules,  various  other  forms  clearly  recog- 
nizable as  septic  bacteria, — among  these,  members  of  the  genus 
Bacterium,,  easily  distinguishable  by  their  oval  form  and  by  the 
manner  in  wlych  they  actively  propel  themselves  across  the  field  of 
the  niicroscope.  Bod-like  bacilli  may  also  appear  in  the  fluids  at 
this  time,  equally  active,  and  evidently  moving  by  means  of  flagella, 
especially  in  the  vicinity  of  the  bubbles  of  air  which  may  be  in- 
cluded in  the  fluid  under  the  cover  glass.  Occasionally  these  latter 
bacterial  forjns  may  be  found  in  smaller  numbers  even  before 
death,  very  rarely  in  the  perivisceral  fluids,  but  not  very,  uncom- 
monly in  the  contents  of  the  alimentary  canal.  Still  they  are  in- 
finitely less  abundant  than  the  Micrococcus-like  spheres  already 
mentioned,  even  long  after  the  death  of  the  larva. 

The  most  characteristic  post  mortem  phenomenon  is  the  rapid 
softening,  decay,  and  deliquescence  of  the  body,  the  whole  of  which 
may  be  converted,  in  an  hour  or  two  after  death,  into  a  dirty  fluid 
mass  which  the  rotten  skin  is  barely  sufficient  to  hold  together. 
This  breaks  at  a  touch,  allowing  the  fluid  contents  to  escape. 

More  recent  studies  of  transverse  sections  of  the  bodies  of  dis- 
eased larvae,  prepared  as  microscope  slides,  have  given  me  a  num- 
ber of  additional  interesting  facts  with  respect  to  the  pathological 
conditions  of  this  disease,  a  brief  account  of  which  may  with  pro- 
priety be  given  here. 

As  determined  by  a  study  of  the  tissues  of  larvae  diseased  but  far 
from  dead,  the  principal  center  of  the  affection  was  seen  to  be  in 
the  alimentary  canal,  the  fatty  bodies,  and  the  blood.  The  mucous 
membrane   of  the  pharynx,  oesophagus,  and  rectum  was  but  little 


altered,  but  that  of  the  chyliferous  or  digestive  stomach  was  greatly 
disorganized.  The  inner  ends  of  the  long  cylindrical  cells  with 
which  the  alimentary  canal  is  here  lined  were  always  broken  down, 
and  much  of  the  remainder  was  occupied  by  minute  spherical  gran- 
ules, most  of  thum,  apparently,  micrococci,  this  degeneration  oc- 
casionally extending  through  nearly  the  whole  depth  of  the  epithelial 
layer.  Sometimes,  in  fact,  the  basement  membrane  was  almost  de- 
nuded and  the  wall  seemed  upon  the  point  of  perforation;  but  no 
actual  solution  of  the  basement  membrane  and  muscular  coat  of 
the  stomach  was  noticed  in  any  of  the  sections-  examined.  The 
cells  of  the  fatty  bodies  were  commonly  so  far  replaced  by  collec- 
tions of  finely  granular  matter,  that  the  true  structure  of  these 
bodies  was  almost  indistinguishable.  Applications  of  caustic  potash 
to  the  sections,  and  consequent  partial  solution  of  the  tissues,  com- 
monly showed,  however,  that  this  was  due  to  an  infiltration  of 
these  tissues  rather  than  to  a  complete  degradation  of  them.  All. 
the  exposed  surfaces  of  structures  within  the  perivisceral  cavity  were 
usually  covered  with  aggregations  of  the  spherical  granules  charac- 
teristic of  the  disease,' which  often  formed  layers  or  masses  VI  ij.  or  16  ij. 
thick.  These  granules,  not  definitely  distinguishable  in  tb^  mass,, 
partly  owing  to  their  dense  aggregation,  and  partly,  also,  to  their 
concealment  by  the  coagulation  of  the  blood,  were,  neverthe- 
less, unmistakably  the  same  as  those  swarming  so  thickly  in  the 
fluids  of  diseased  larvse  while  still  living.  I  could  not  detect  any 
especial  degeneration  of  the  nerve  centers,  or  of  the  nerve  tissues, 
or,  in  fact,  of  any  of  the  other  vital  organs,  with  the  occasional 
exception  of  the  Malpighian  tubules.  The  hypodermis,  however, 
was  sometimes  more  or  less  disorganized,  probably  in  those  parts 
of  the  body  presenting  a  blackish  discoloration  during  life.  Over 
such  areas  the  hypodermal  cells  were  broken  down,  their  struc- 
ture lost  and  replaced  by  a  granular  detritus.  In  these  sections, 
prepared  from  specimens  kept  for  some  months  in  alcohol,  the 
spherical  granules  stain  with  great  difficulty  and  readily  decolorize. 

In  the  course  of  a  series  of  experiments  performed  upon  the  cod- 
lino  MOTH  {OaTpocapsa  pomonella),  this  species  received  at  our  hands 
extraordinary  attention  m  all  its  relations.  An  elaborate  account  of 
our  observations  respecting  its  life  history  and  its  susceptibility  to 
remedial  measures  is  given  in  another  article,  and  I  add  here  only 
facts  showing  the  abundance  of  the  species  during  the  present  sea- 
son. Of  nearly  10,000  apples  examined  from  trees  used  as  checks 
upon  our  experiments,  and  which,  consequently,  had  not  been  treated 
with  any  insecticide,  59  per  cent,  had  been  infested  by  the  codling 
moth, — a  proportion  doubtless  unusually  great,  and  due  in  part  to  the 
extraordinary  scarcity  of  apples  following  a  year  of  great  abundance. 

That  dread  enemy  of  the  cereal  crops,  the  notorious  army  worm, 
(Heliophilcl  unipuncia)  seems  to  be  making  head  in  southern  Illinois, 
having  evidently  occurred  in  injurious  numbers  throughout  all  that 
part  of  the  State  from  Bond  and  Wabash  counties  to  Alexander 
and  Gallatin.  Our  information  concerning  this  species  covers  the 
counties  of  Alexander,  Bond,  Gallatin,  Jackson,  Perry,  Wabash, 
Wayne,  and  White,  in  all  of  which  this  pest  was  injurious  to  pas- 
tures and  meadows,  and  was  occasionally  reported  to  have  made  a 
visible  impression  upon  the  crop  of  corn  in  June.    I  do  not  hear  of 
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any  effort  made  by  the  farmers ^of  that  region  to  arrest  its  progress, 
either  by  the  general  appUcation  of  poisons  or  by  the  older  resource 
of  ditching  across  the  line  of  march  and  crushing  the  accumulations. 

The  LESSER  APPLE  LEAF  ROLLER  {Tcvas  tnolivorand)  is  reported  to 
have  so  inteusified  its  injuries  this  season  as  almost  completely  to 
obstruct,  in  some  localities,  the  business  of  growing  young  apple- 
trees  for  the  market.  At  Normal,  especially,  in  the  grounds  of  the 
Home  Nursery  Company,  the  mischief  worked  on  the  susceptible 
varieties  has  been  of  a  very  discouraging  character,  and  has  even 
disposed  the  proprietors  to  transfer  their  apple .  business  to  a  west- 
ern state.  Possibly,  however,  the  trees  would  have  withstood  the 
attacks  of  this  leaf  roller  if  these  had  not  been  seconded  by  those 
of  the  green  apple  leaf  hopper  {Empoa  aWopicta),  which,  by  sucking 
the  sap  from  the  leaves  at  the  time  the  leaf  roller  is  denuding  them, 
more  tnan  doubles  the  final  effect  on  the  tree. 

As  a  result  of  a  short  series  of  experiments  made  with  kerosene 
emulsion  and  with  lime,  at  Normal,  I  learned  that  no  liquid  or 
powdery  application  could  reach  a  sufficient  number  of  the  larvse 
secluded  in  tht  rolled  and  webbed  leaves  to  make  it  at  all  worth  using 
for  its  immediate  effects.  If,  however,  the  young  trees  were  occa- 
sionally  sprayed  with  an  arsenical  poison,  and  especially  if  this 
treatment  were  begun  rather  earl]$r  in  the  season,  I  nave  no  doubt 
that  perfect  protection  from  this  insect  would  be  afforded.  While 
the  poison  would  be  little  likely  to  reach  the  larvee  rolled  in  their 
silken  nests,  it  would  nevertheless  take  effect  as  they  extend  their 
webs  to  cover  fresh  surface. 

Concerning  the  root  web  worm  (Cramhis  zeellus,  Femald),  seri- 
ously injurious  to  young  com  in  May  and  June,  much  additional 
information  is  still  to  be  desired,  and  I  report  here  the  facts  already 
made  out,  in  the  hope  that  other  observers  may  thus  be  induced  to 
assist  in  the  completion  of  the  life  history  of  the  species,  and  may 
help  us  to  a  fuller  knowledge  of  its  habits  and  of  its  injuries  to 
vegetation. 

Although  working  somewhat  like  the  cutworms,  it  belongs  to  an- 
other family  of  moths  (the  PyralidaB  or  snout  moths),  and  may 
easily  be  distinguished  from  these  pests  by  its  habits  and  by  the 
character  of  its  injuries.  If  a  hill  of  corn  damaged  by  this  insect 
be  carefully  examined,  a  mass  of  dirt,  loosely  webbed  together,  will 
invariably  be  found  just  beneath  the  surface  of  the  ground,  close 
beside  the  young  stalk  or  among  the  larger  roots.  If  the  nest  (ir- 
regular in  shape,  and  commonly  an  inch  or  two  in  length)  be  opened, 
a  reddish,  bristly,  active  worm,  half  an  inch,  or  a  little  more  in 
length  if  full  grown,  will  be  found  hidden  within,  the  matted  earth 
evidently  serving  as  a  retreat  from  danger. 

The  central  part  of  the  nest  is  commonly  occupied  by  a  silken 
tube,  which  extends  more  or  less  vertically  downward  into  the  earth, 
often  opening  at  the  surface  close  beside  a  stalk  of  com,  by  a 
round  orifice  about  the  size  of  a  wheat  straw.  This  tube  is  com- 
monly an  inch  and  a  half  or  two  inches  in  length,  and  within  it 
the  worm  may  be  found  concealed.  Sometimes  the  web  lies  hori- 
zontally, or  nearly  so,  with  its  opening  at  the  surface  next  the  stalk, 
often   with   the   web   attached  to  the  latter,  or  even   fastened  by 
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threads  Bome  distance  above  the  root.  Some  webs  are  placed  ver- 
tically, lying  close  beside  the  stem.  They  frequently  occur  under 
clods,  and  occasionally  one  was  seen  scarcely  protected  at  all. 

The  injury  to  the  com  is  extremely  characteristic,  and  cannot  be 
mistaken  when  once  understood.  The  web  worm  evidently  leaves  its 
burrow  to  feed  upon  the  leaves,  at  first  the  lower  one  and  then  those 
nearer  the  top  of  the  stalk,  commonly  eating  off  the  ends  of  the  leaves 
or  gnawing  irregular  holes  near  the  middle  of  the  larger  ones.  The 
lower  leaf  of  the  infested  plant  is  ordinarily  eaten  wholly  away. 
Occasionally  I  have  found  a  leaf  cut  off  and  drawn  partly  into  the 
burrow  of  the  worm ;  and  sometimes  the  kernel  of  corn  was  eaten  in 
the  Rround.  The  stalk  of  the  affected  plant  will  be  found  gnawed  ir- 
regularly beneath  the  earth,  sometimes  wholly  severed,  as  by  a  cut- 
worm, but  more  commonly  scarified,  or  bored  lengthwise,  either  super- 
ficially or  through  the  centre  of  the  stalk.  From  one  to  eight  or  ten 
larvflB  may  be  found  in  a  single  hill.  In  a  field  near  Champaign,  on 
land  in  pasture  for  fifteen  years,  plowed  up  about  May  5  and  planted 
to  com  from  five  to  ten  days  thereafter,  1  found  the  corn  so  badly 
injured  by  this  insect  that  the  owner  had  decided  to  replant  the 
greater  part  of  it.  No  difference  in  amount  of  injury  could  be  cor- 
related with  difference  in  soil  or  surface,  the  worms  being  as  abund- 
ant -on  low  ground  as  on  high,  and  as  indifferent,  seemingly,  to 
character  of  soil. 

Near  Mount  Pulaski,  June  16,  we  found  a  field  of  com  which 
had  been  practically  destroyed  by  this  insect  about  two  weeks  be- 
fore, and  had  consequently  been  plowed  up  and  replanted.  This 
field  had  been  in  pasture  for  a  number  of  years  and  was  broken  up 
for  the  first  time  the  preceding  fall.  The  web  worms  had 
not,  apparently,  been  seriously  disturbed  by  the  replanting,  but  had 
already  attacked  the  young  com  of  the  second  growth,  and  to  this 
were  doing  considerable  damage. 

As  the  larvse.  in  the  Champaign  field  were,  several  of  them,  full 
grown,  and  the  greater  part  of  them  nearly  so,  it  is  certain  that  the 
eggs  were  laid  in  the  sod  before  it  was  broken  up.  The  root  web 
worm  consequently  breeds  iq  grass.  This  view  is  confirmed  by  in- 
formation concerning  this  insect  from  J.  P.  Norton,  of  Libertyville, 
Lake  county.  A  field  of  twenty  acres,  plowed  up  from  greensward 
in  spring  and  planted  to  com,  was  said  by  him  to  have  been  im- 
mediately cut  down  by  the  root  web  worm  as  it  came  up,  and  the 
webbed  larva  was  found,  in  each  case,  just  below  the  surface,  about 
the  roots  of  the  com,  not  missing,  according  to  his  report,  a  single 
hill.  On  the  other  hand,  Mr.  B.  S.  Mills,  of  Dwight,  Illinois,  (in 
whose  field  I  first  studied  the  species,  two  years  ago,)  writes  me  that 
the  ground  upon  which  the  corn  was  injured  had  been  alternately 
in  com  and  oats  for  six  preceding  years,  and  for  three  or  four  years 
before  that,  in  com. 

The  species  was  sent  us  last  year  from  various  localities  in 
Henry,  McLean,  Mason,  and  Livingston  counties,  and  doubtless  oc- 
curs everywhere  throughout  central  Illinois.  From  the  Crop  Eeports 
of  the  State  Department  of  Agriculture,  I  learn  that  this  insect,  a 
description  of  which  had  been  but  recently  published,  was  noted  by 
the  crop  reporters  of  the  Department  in  Carroll,  Cass,  Stark,    and 
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LiviDgston  counties,  and  in  Henry  county  in  June.  It  is  not  alto- 
gether certain,  however,  that  the  insect  referred  to  by  these  corre- 
spondents was  in  all  cases  the  species  here  under  consideration. 

I  base  a  surmise  of  the  occurrence  of  this  pest  in  Bock  Island 
county  upon  a  report  received  by  my  assistant,  Mr.  Hunt,  from 
two  farmers  near  Milan.  They  had  noticed  a  worm  making  a  web 
at  the  roots  of  the  com  and  eating  the  leaves  while  young,  after- 
wards working  at  the  roots,  often  cutting  the  com  off  just  below 
the  surface  of  the  ground.  Several  acres  of  sod  com  were  completely 
destroyed  by  these  insects,  only  here  and  there  a  hill  being  left.  As 
I  know  of  no  other  com  larva  which  constructs  a  web  in  the  earth 
at  the  roots  of  the  plant,  it  seems  highly  probable  that  our  species 
is  here  indicated — possibly  confused  also  with  some  cutworm  at- 
tacking the  com  at  the  same  time. 

Our  first  specimens  were  taken  May  19,  at  which  time  many  of 
them  were  only  about  half  grown.  In  our  breeding  cages,  the  larrs 
changed  to  pupse  in  the  earth  at  some  time  during  the  latter  half 
of  June,  and  the  adult  moths  emerged  from  the  1st  to  the  22d  of 
July.  The  average  size  of  the  larvse  in  the  Champaign  field  leads 
me  to  doubt  whether  it  is  possible  that  they  can  have  resulted  from 
eggs  laid  in  the  spring,  especially  as  diligent  collecting  from  the  first 
opening  of  the  season  did  not  yield  us  a  single  moth  of  the  species 
from  which  these  worms  descend.  The  brood  observed  by  us  must 
have  practically  completed  its  development  before  the  end  of  July. 
Whether  a  second  brood  occurs  or  not,  is  wholly  uncertain,  and  to 
this  point  especial  attention  is  asked  of  those  at  work  in  fields 
of  corn  throughout  the  summer. 

The  root  web  worm  is  of  a  pale  reddish  brown  color,  without 
stripes,  and  marked  only  by  rather  large  shining  dark  spots,  each 
bearing  a  long  black  hair.  The  head  is  dark  chocolate  brown,  with 
a  few  long  yellowish  hairs.  Upon  the  front  is  a  Y-shaped  white 
mark,  which  does  not  coincide  with  the  sutures  of  this  region,  the 
branches  of  the  Y  lying  some  distance  outside  the  corresponding  su- 
tures, and  the  common  stem  being  relatively  short.  The  top  of  the 
first  segment  behind  the  head  is  yellowish,  with  a  white  median  line, 
whitish  anterior  edge,  and  an  oval  black  spot  on  the  sides,  near  the 
middle  of  the  lateral  margin.  Surface  with  a  few  scattered  long  dark 
hairs.  The  second  and  third  segments  bear  two  rows  of  piliferous 
"spots,  the  anterior  consisting*  of  four  large  square  spaces,  the  pos- 
terior of  two,  sometimes  united  with  each  other.  From  the  fourth 
to  the  tenth  segment  these  spots  are  in  two  transverse  rows  of  four 
each,  those  of  the  front  row  being  nearly  square  and  at  least  as  large 
as  the  spaces  between  them,  and  those  of  the  hind  row  transverse, 
elongated,  about  twice  as  long  as  wide.  Directly  before  and  outside 
of  each  proleg  is  a  narrow,  curved,  shining  tubercle  bearing  several 
long  hairs.  The  breathing  pores  are  all  dark  brown,  the  anterior 
one  the  larger,  and  the  two  posterior  next  in  size.  The  under  sur- 
face of  the  worm  is  a  little  paler  than  the  upper.  Length  of  a  full- 
grown  specimen,  .6  inch;  its  greatest  width,  .1  inch. 

The  chrysalis  or  pupa  is  smooth,  shining  pale  brown,  the  abdomen 
a  little  darker,  without  hairs  or  spines.  The  eyes  are  reddish  brown, 
head  bilobed  above.  The  abdomen  has  a  blunt  horny  tip.  Length, 
.4  inch;  breadth,  .1  inch. 
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The  moth  measures  across  the  wing  .76  inch  to  an  inch.  , 
Head  and  thorax  are  pale  leaden  gray.  Two  feelers,  the  labial 
palpi,  extend  forward  in  front  of  the  head,  a  distance  equal  to  the 
length  of  the  head  and  thorax  taken  together.  The  fore  wings  are  a 
dall  leaden  gray,  mixed  with  ashy  and  white,  especially  on  the  outer 
pair,  and  crossed  outside  the  middle  by  two  angulated,  dull  ochre- 
yellow  lines  more  or  less  overlaid  with  dark  brown.  The  line  bor- 
dering the  wing  is  dark  brown,  and  a  brownish  cloud  extends 
obliquely  in  from  near  the  front  outer  angle  of  the  wing  to  the 
Becond  transverse  line.  A  narrow  ochre- yellow  line,  somewhat  curved, 
extends  from  the  middle  of  the  base  of  the  wing  to  the  second  line 
near  the  anal  angle.  The  outer  margin  of  the  wing  is  regularly  ex- 
cavated below  the  apex;  fringes  pale  metallic  lead  color.  Hind 
wings  smoky,  with  lighter  fringes ;  underside  of  the  body  and  all  the  * 
wings  pale  dusky. 

Minute  mites,  which  attacked  the  pupsB  in  our  breeding  cages, 
and  were  apparently  responsible  for  the  loss  of  nearly  all  the  larvse 
we  attempted  to  rear,  probably  also  attack  the  worm  in  the  field. 
At  Champaign,  an  undergrown  example  was  found.  May  28,  infested 
by  this  mite,  a  number  of  which  were  running  freely  over  the  surface 
of  the  larva. 

Besides  this,  I  determined  by  dissection  that  certain  predaceous 
beetles,  especially  abundant  in  fields  infested  by  the  web  worms,  had 
also  been  feeding  upon  them.  Further  than  this  we  have  no  knowl- 
edge of  natural  checks  upon  the  increase  of  the  species. 

The  injuries  inflicted  occur  so  early  as  to  permit  a  replantii|g 
in  most  seasons  in  case  they  should  be  of  serious  import,  and  this 
species  is  consequently  to  be  classed  with  the  cutworms  so  far  as 
the  effect  of  its  mjuries  to  com  are  concerned. 

If  the  com  is  to  be  replanted,  advantage  should  be  taken  of  the 
fact  that  all  the  larvse  are  collected  in  the  old  hills  of  corn  remain- 
ing from  the  first  planting.  If  the  usual  practice  is  followed  by 
plowing  up  the  old  corn  as  soon  as  the  new  is  planted,  these  larvae 
will  of  course  immediately  resort  to  the  sprouting  grain  and  con- 
tinue their  mischief  there ;  whereas,  if  the  old  corn  be  left  as  late 
as  consistent  with  the  proper  cultivation  of  the  crop,  the  new  plant- 
ing will  probably  secure  a  sufficient  start  to  escape  serious  injury. 
The  web  worm  matures  from  the  middle  of  June  to  the  first  of  July, 
and  then  ceases  its  mischief,  so  that  a  little  delay  in  plowing  up 
the  old  com  may  save  the  new. 

It  is  easy  to  dislodge  these  larvaa  without  injury  to  the  com, 
since  their  presence  may  be  detected  by  the  peculiar  appearance  of 
the  plant,  and  the  worms  themselves  are  secreted  within  an  inch 
or  less  of  the  surface,  close  ^about  the  stalk  attacked.  By  passing 
the  finger  around  such  stalks,  the  larvee  may  be  readily  unearthed. 
Where  badly  infested  fields  are  not  too  large,  and  the  help  of  a  boy 
or  two  is  available,  I  do  not  doubt  that  it  will  pay  to  capture  the 
worms  in  this  manner. 

As  a  mere  beginning  with  remedial  experiment  I  directed,  early 
in  June,  some  applications  of  the  kerosene  emulsion  to  larvse  of 
this  insect  enclosed  in  small  boxes  of  earth,  each  containing 
about  eight  cubic   inches.    Repeated    applications  of   one    dram    of 
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kerosene  emulsion  poured  upon  the  surface  of  the  earth  was  inTari- 
ably  fatal  to  the  enclosed  worms.  (The  emulsion  was  composed  of 
suds,  one  pound  of  soap  to  ten  gallons  of  water,  churned  with  an 
equal  quantity  of  kerosene.  The  amount  of  kerosene  used  was 
consequently  one  half  a  dram.) 

In  the  "Country  Gentleman'*  for  May  80,  1872,  I  find  an  inter- 
esting note  from  a  subscriber  living  in  Queens  county.  New  York, 
which  it  seems  to  me  may  possibly  relate  to  the  root  web  worm: 

''Yesterday,"  he  says,  ''I  wafa  surprised  to  find  that  the  yoang 
corn  had  almost  entirely  disappeared,  and  upon  examination  of  the 
hills  worms  like  the  specimen  sent  herewith  were  found  just  be- 
neath the  surface  of  the  ground,  that  had  evidently  worked  the  de- 
struction of  the  growing  crop.  From  one  to  five  or  six  were  found 
in  proximity  to  a  hill.  They  are  enveloped  in  a  web,  and  have  the 
faculty,  when  detached  from  it,  to  spring  somewhat  after  the  man- 
ner of  the  worms  often  found  in  cheese. 

* 'Their  method  of  destruction  appears  to  be  in  eating  the  young 
shoot  just  under  the  surface  of  the  ground,  until  it  falls  over  and 
dies,  after  which  they  guaw  the  stumps  downward  toward  the  ker- 
nel, thereby  probably  preventing  the  plant  from  shooting  out  again, 
as  it  does  after  the  ravages  of  the  worm  known  as  the  cut  or  black 
worm. 

"The  field  in  which  the  com  is  planted  was  a  sward,  but  the 
grass  last  summer  on  it  appeared  to  be  dead ;  whether  the  same  in- 
sect or  worm  cdused  that,  I  do  not  know.*' 

The  Hessian  fly  {Cecidornyia  destructor.  Say)  has  continued  dur- 
ing the  last  year  its  career  of  devastation  in  southern  Illinois 
.with  a  very  unusual  persistence.  As  a  general  rule,  a  year  of  ex- 
traordinary abundance  of  this  insect  is  followed  by  one  of  immunity 
from  its  ravagt^s ;  but  for  three  successive  years  in  the  counties  of 
Fayette,  Effingham,  and  Clay,  the  Hessian  fly  has  abounded  in  num- 
bers to  prevent  the  harvesting  of  many  fields  of  wheat,  and  to  inflict 
very  serious  injury  upon  many  more  As  a  consequence,  last  autumn, 
I  heard  seriously  debated  the  advisability  of  general  abandonment* 
throughout  the  infested  region,  of  the  cultivation  of  wheat  until  the 
Hessian  fly  had  disappeared. 

From  our  own  observations  and  collections  of  the  last  three  years. 
and  from  information  contributed  by  very  intelligent  correspondents 
who  have  spent  years  in  the  midst  of  the  Hessian  fly,  I  infer  the 
strong  probability  of  two  important  items  in  the  life  history  of  the 
species :  (1)  the  emergence  as  imagos,  before  harvest,  of  a  great  part 
of  the  larvsB  found  in  the  wheat  in  May;  (2)  the  development 
of  an  additional  brood  in  volunteer  wheat,  the  flies  of  which  appear 
in  autumn  early  enough  to  deposit  their  eggs  and  produce  a  third 
brood  of  larvsB  before  the  advent  of  winter.  These  facts  suggest  the 
possibility  of  greatly  checking,  if  not  practically  arresting,  the  mul- 
tiplication of  the  Hessian  fly  in  our  latitude  by  the  following  simple 
procedure:  According  to  the  best  agricultural  practice,  the  stubble 
IS  plowed  for  wheat  immediately  after  harvest.  In  case  there  has 
been  little  or  no  shelling  out  of  the  grain  in  the  field,  a  little  may 
be  sown  before  plowing,  so  that  enough  may  grow,  either  of  volunteer 
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wheat  or  of  that  from  this  sowing,  to  tempt  all  the  flies  then  abroad 
to  deposit  their  eggs  early  in  the  season.  Previous  to  sowing  the 
wheat  for  a  crop  (and  this  may  now  be  done  early  to  advantage), 
this  young  wheat  should  of  course  be  killed  by  a  rotary  harrow  or 
some  similar  instrument,  in  which  case,  if  this  action  be  intelligently 
timed,  aU  the  young  or  half-grown  larv®  in  this  growing  grain  wiU 
of  coarse  be  destroyed.  If  such  procedure  were  general  throughout 
a  neighborhood,  there  seems  very  good  reason  to  suppose  that  a  vast 
number  of  the  flies  mqst  be  destroyed,  only  those  remaining  which 
bad  not  emerged  in  time  to  deposit  their  eggs  before  this  final  sow- 
ing of  the  fields — a  percentage  probably  too  small  to  do  serious  mis- 
chief. 

My  information  is  also  to  the  efFect  that  wheat  sown  in  the  latter 
part  of  August  is  often  much  less  liable,  in  southern  Illinois,  to  be 
seriously  damaged  by  the  fly  than  late  sown  fields.  In  the  early  sown 
grain  the  larv£e  transform  and  the  flies  emerge  before  winter,  the 
wheat  having  time,  before  its  growth  is  arrested  by  the  season's  cold, 
to  rally,  by  tillering,  against  the  damage  done.  Late  sown  wheat,  on 
the  other  hand,  if  attacked  by  the  fly,  is  certain  to  be  seriously 
damaged,  because  it  has  no  opportunity  to  recuperate,  and  whether 
attacked  by  the  fly  or  not,  is  extremely  likely  to  be  killed  by  the 
winter.  It  is  not  an  uncommon  thing  in  southern  Illinois,  in  seasons 
not  especially  remarkable  for  severity,  for  fifty  per  cent,  or  more  of 
the  winter  wheat  to  be  winter-killed  as  a  consequence  of  the  late  date  at 
which  it  was  sown,  in  the  hope  of  protecting  it  against  the  dreaded  fly. 

Since  my  article  on  the  Parasites  of  the  Hessian  Fly,  in  my  En- 
tomological Report  for  1884,  another  on  the  same  subject  has  been 
published  by  Dr.  Biley  in  the  Proceedings  of  the  lluited  States  Na- 
tional Museum  for  1885.  In  this  paper  the  parasitism  of  Eupelmus 
dlyni  upon  the  Hessian  fly,  implied  in  my  own  Report,  is  posi- 
tively asserted ;  a  new  species  of  parasite,  Tetrastichua  prodtictus,  is 
described  and  treated ;  and  the  species  described  by  myself,  under 
the  name  of  Pteromalus  ?  fulvipea,  is  described  by  Dr.  Riley  as  Me- 
risug  BuhapteruB.  As  he  had  both  winged  and  wingless  specimens 
of  the  species,  his  generic  identification  is  probably  correct.  I  had 
seen  only  the  latter  form,  and  consequently  did  not  attempt  to  posi- 
tively fix  the  genus  of  the  species,  described.  As  my  description 
antedates  that  of  Riley  by  some  weeks,  the  name  of  the  species  must 
stand  Merisus  fulvipes,  Forbes.* 

The  CLOVER  SEED  MIDGE  (Cecidomyia  le^uminicola,  Lintner),  first  de- 
scribed by  Lintner  as  Geddomyia  trifolu,  in  1879,  (the  present  name 
being  afterwards  substituted  for  the  above)  was  first  reported  in  Illi- 
nois, as  far  as  I  can  learn,  by  W.  P.  Carpenter,  of  Steward,  Lee 
county,  in  1882,  in  a  note  to  the  "Prairie  Farmer,"  the  date  of 
which  I  have  not  at  hand;  but  in  a  recent  letter  Mr.  Carpenter 
informs  us  that  he  first  observed  the  pest  in  Illinois  in  1878  or 
1879,  and  that  it  kept  increasing  in  his  locality  from  year  to   year 

*Afttbe  creneric  ideDtiflcatlon  of  the  species  described  by  me  under  the  nam^  of 
Pterornalus  pallipea  has  been  GoWad  In  question  by  the  editor  of  **ETUomoloQica  i4r)M?r/- 
cana"  (upon  what  ground  it  is  impossible  for  me  to  imafflno).  it  is  proper  to  say  that  the 
species  in  question  belongs  strictly  to  the  genus  Pteromalus,  as  limited  by  Thompson  in 
his  *'Uvinenoptera  Scandinavioe,"  but  not  to  any  of  the  subgenera  reoognized  by  him. 
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80  that  the  crop  had  not  been  worth  saving.  As  it  was  first  ob- 
served by  Lintner  in  New  York  in  1877,  it  is  difficult  to  say 
whether  this  was  originally  an  Eastern  or  Western  species,  or 
whether  it  may  not  have  secretly  pursued  a  less  offensive  course 
for  some  years  in  various  parts  of  the  country.  In  northern  Illi- 
nois it  has  been  especially  injurious  this  year,  notice  of  its  ravages 
coming  to  the  office  from  the  Farmers'  Club  of  Marengo,  in  Octo- 
ber. From  some  infested  clover  heads  obtained  through  the  Spcre- 
ry  of  the  Club,  .N.  J.  Wheeler,  we  had  the  good  fortune  to  Dreed 
five  specimens  of  a  new  parasite  enemy  of  this  midge, — a  chalcid 
belonging  to  the  genus  Tetrastichus,  and  apparently  of  a  species 
undescribed.  Previous  to  this,  two  species  of  parasites  have  been 
reported  as  preying  on  it, — Eurytoma  funebrisy  Haw.,  and  Pkty- 
aaster  error,  Fitch.  Additional  insect  enemies  were  detected  in  our 
breeding  cages, — one  of  them  a  small  heteropter,  so  abundant  every- 
where that  it  may  well  serve  a  useful  purpose  in  lessening  the 
numbers  of  this  clover  pest.  The  facts  concerning  this  insect  were 
well  worked  out  by  my  assistant,  C.  M.  Weed,  and  I  give  them  as 
reported  in  his  notes.  Finding  in  the  breeding  cage  some  larval 
8{)ecimens  of  Triphleps  insidiosus,  Mr.  Weed  isolated  one  of  them 
with  a  larva  of  tne  seed  midge  in  a  small  glass  dish  October  10, 
and  found  the  larva  dead,  with  shriveled  skin,  on  the  morning  of 
the  12th.  Another  larva  was  then  imprisoned  with  the  bug,  and 
this  the  latter  immediately  attacked.  "As  soon  as  the  bug  felt  of 
it  with  his  antennsB  he  pierced  the  skin  with  his  beak.  The  larva 
struggled  violently  for  about  twenty  seconds,  but  the  bug  did  not 
let  go,  avoiding  the  body  of  the  writhing  larva  by  constantly  re- 
treating. At  the'  end  of  twenty  seconds,  the  larva  ceased  all  mo- 
tion and  appeared  perfectly  dead.  May  it.  not  be  that  a  poison 
was  ejected  from  the  beak  of  the  bug?  For  six  minutes  the  bug 
continued  sucking  the  body  juices  without  removing  his  beak  from 
the  place  where  it  was  inserted  (about  the  middle  of  the  body),  but 
he  soon  withdrew  it  and  inserted  it  again  near  the  middle,  where 
it  remained  for  nine  minutes,  when  it  was  again  changed  to  a  place 
still  nearer  the  middle.  Eight  minutes  later  the  beak  was  again 
withdrawn  and  inserted  near  the  head,  where  the  bug  continued 
vigorously  sucking  for  six  minutes,  when  it  seemed  to  have  enough. 
Thus  he  was  sucking  his  victim  about  twenty-nine  minutes.*' 

Further,  Mr.  Weed  determined  the  interesting  fact  that  this 
midge  is  likewise  possibly  subject  to  the  attack  of  a  small  caterpil- 
lar which  he  found  lurking  in  one  of  the  heads  of  clover.  As  the 
larva  was  seen  to  feed  on  the  midge  mite  only  in  confinement  (un- 
der which  circumstances  many  lepidopterous  larvae  become  carniv- 
orous), and  as  it  was  not  preserved  in  condition  for  successful 
study,  the  particulars  of  the  observation  are  not  reported. 

The  WHEAT  BULB  WORM  {Meromyza  americana),  which  has  been 
mentioned  in  my  two  preceding  Reports,  has  scarcely  come  to  our 
notice  during  the  past  year,  but  an  item  of  information  recently 
obtained  from  Mr.  J.  J.  Nussbaumer,  of  Okawville,  Washington  coun- 
ty, is  of  such  economic  interest  as  to  be  well  worthy  of  record.  The 
wheat  of  that  vicinity  was  last  year  badly  damaged,  as  supposed, 
by  the  Hessian  fly,  but  Mr.  Nussbaumer   tells  me   that,  examining 
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plants  ia  damaged  fields  in  early  spring,  he  foand»  not  the  brown 
flaxseeds  of  the  Hessian  fly,  well  known  to  every  one,  but  pale 
watery  larvss  between  the  bases  of  the  leaves  just  above  the  root, 
corresponding  closely,  according  to  his  description,  to  the  larvs  of 
Meromyza  americana,  treated  in  mv  previous  reports  under  the  popular 
name  of  the  *'  wheat  bulb  worm.  It  is  consequently  en  irely  possi- 
ble that  locally,  in  southern  Illinois,  the  damage  to  wheat,  attributed 
to  the  Hessian  fly,  is  really  due  to  this  insect. 

The  common  wireworms  (larvie  of  Elateridse)  have  been  neither 
more  nor  less  destructive  than  usual  in  com  fields,  during  the 
past  season.  The  fact  was  repeatedly  noticed  that  m  fields  two 
years  from  sod,  injury  to  corn  was  much  more  evident  than  the 
year  preceding,  or  in  other  fields  of  the  same  vicinity  in  sod  one 
year  ago.  This  fact  is  doubtless  to  be  attributed  to  the  death  of 
the  grass  in  the  sod  the  second  year,  and  the  consequent  concentra- 
tion on  the  com  of  all  the  wireworms  in  the  field.  Com  on  sod  was 
destroyed  by  the  wireworms  the  first  year  on  the  farm  of  Mr.  E. 
A.  Chester,  near  Champaign,  but  the  ground  had  been  used  during 
the  fall,  winter,  and  spring,  as  a  feed  lot  for  cattle  and  sheep,  so 
that  the  sod  had  been  nearly  destroyed.  In  a  field  near  Cham- 
paign, more  than  half  of  which  had  been  destroyed  by  wireworms, 
(the  whole  field  being  as  a  consequence  plowed  up  and  replanted) 
a  prolonged  search  failed  to  discover  a  smgle  wireworm,  except  in 
the  hills  of  com, — in  each  of  which  from  two  or  three  to  six  or 
eight  were  present.  The  impropriety  of  the  common  practice  of 
replanting  is  obvious.  By  planting  between  the  rows  of .  young 
corn  and  plowing  up  the  latter  at  once,  the  wireworms  are  scattered 
and  their  food  destroyed,  and  they  are  forced  to  attack  the  new  com 
just  planted;  whereas,  if  this  were  allowed  to  get  a  start  before 
the  corn  of  the  first  planting  was  plowed  up,  the  probabilities  of 
loss  would  be  greatly  lessened. 

For  the  purpose  of  determining  more  precisely  the  life  history  and 
the  species  of  the  wireworms  affecting  our  com,  breeding  experi- 
ments were  begun  this  season.  From  over  one  hundred  larvsB,  ob- 
tained May  25,  and  placed  in  boxes  of  earth  mixed  with  soaked 
com  and  covered  with  sod,  we  obtained  a  consider  i  ble  number  of 
imagos,  all  belonging  to  the  species  Melanotus  cribviosus  as  deter- 
mined for  me  by  Dr.  Horn,  except  a  single  specimen  of  the  better 
known  species,  Melanotus  communis.  When  the  breeding  boxes 
were  examined  on  the  12th  of  July  no  pupae  were  found,  but  by 
August  8  transformations  had  begun.  On  the  22d  of  August 
pap®  were  seen,  but  no  imagos.  On  the  12th  of  September  fully 
developed  imagos,  just  transformed,  were  dug  out  of  the  earth. 
No  imagos  appeared  above  ground  during  fall  and  winter,  although 
limg  individuals  were  removed  from  the  pupal  cells  in  the 
earth  as  late  as  November.  It  is  evident,  therefore,  that  crib- 
uksus  (and  probably  communis  also)  completes  its  larval  life  dur- 
ing the  latter  part  of  summer;  that  it  pupates  in  cells  in  the 
earth ;  commences  to  transform  to  the  imago  in  early  autumn ;  and 
remains  under  ground  for  hibernation. 

—2 
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In  fields  of  sod  com  near  Peru,  Illinois,  I  found,  as  late  as  July 
1,  1883,  many  wire  worms  devouring  the  roots  of  com  and  penetrat- 
ing the  stems  just  above  the  root,  about  six  per  cent,  of  the  stalks 
in  one  of  the  fields  having  been  killed  in  this  way.  Sometimes  two 
or  three  of  these  larvae  were  found  boring  through  a  single  stem. 
The  wireworms  here  collected  agree  in  every  particular  with  those 
described  in  the  Canadian  Entomologist,  by  Dr.  Horn,  the  beetles 
bred  from  which  were  identified  by  him  as  Agriotea  manctis*  This 
species  is  readily  distinguished  from  Melanotus  by  the  cylindrical, 
blunt  terminal  segment,  marked  above  by  a  large  black  circnlar 
pore  upon  each  side  of  the  base.  In  this  same  field  occurred  the 
wireworm  doubtfully  identified  by  Dr.  Fitch  as  our  common  Melan- 
otus communis f\ — an  identification  which  I  am  very  much  inclined  to 
consider  correct  because,  as  noticed  above,  we  bred  this  species, 
last  year,  from  corn  wireworms. 

Believing  it  to  be  quite  within  the  limits  of  a  reasonable  probability 
that  apparatus  may  be  invented  for  the  rapid  and  economical  ap- 

Jlication  of  insecticides  to  hills  of  growing  com,  I  instituted,  last 
une,  some  experiments  upon  wireworms  with  a  view  to  determining 
what  insecticides,  if  any,  would  be  effective  against  them.  Placing 
individual  larvee  in  boxes  containing  fifteen  cubic  inches  of  earth, 
a  dram  of  kerosene  emulsion  (half  kerosene)  was  poured  over  the 
earth  without  effect  upon  the  larvae.  A  repetition  of  this  experi- 
ment gave  the  same  result,  but  a  dram  of  pure  kerosene  applied  in 
this  manner  promptly  killed  the  wireworms.  Pyrethrum  thoroughly 
applied  directly  to  the  wireworms  seemingly  did  them  no  harm. 
Sprouting  com  treated  with  water  containing  suspended  Paris  green 
was  not  attacked  by  wireworms  |)laced  in  the  earth  with  it,  but 
neither  were  the  latter  themselves  injured.  Sprouting  com  placed 
in  earth  with  which  Paris  green  had  been  mixed  failed  to  grow, 
but  was  not  attacked  by  the  wireworms,  these  remaining  alive  and 
active. 

To  determine  the  effect  of  treating  seed  corn  with  arsenic  previous 
to  planting,  moistened  kemels  were  rolled  in  powdered  arsenic  and 
allowed  to  dry,  others  at  the  same  time  being  dampened  with  water 
holding  Paris  green  in  suspension.  Only  three  kemels,  out  of  a  possi- 
ble one  hundred,  grew  in  the  first  lot  and  two  in  the  second,  as  com- 
pared with  the  check  com  planted  at  the  same  time.  Later  a  hundred 
f  rains  of  com  moistened  with  water  and  rolled  in  a  mixture  of 
aris  green  and  plaster  of  Paris — one  part  to  fifty — were  planted  in 
comparison  with  another  hundred  grains  not  so  treated,  both  lots 
of  corn  being  planted  in  separate  boxes  and  similarly  treated.  For- 
ty-four kernels  grew  in  the  poisoned  boxes,  and  forty-eight  in  the 
check,  both  lots  appearing  above  ground  simultaneously  and  grow- 
ing for  a  month  together  without  important  difference. 

From  the  foregoing  we  may  infer  the  practical  inefl&ciency  of 
both  pyrethrum  and  kerosene  emulsion  as  a  protection  against  these 
insects,  and  the  doubtful  efl5ciency  of  Paris  green.  This  last  de- 
serves, however,  further  experiment. 


*  Canadian  Entomologist,  Vol.  IV.  p.  3. 

t  Trans.  N.  Y.  St.  Agricultural  Boo.,  1816.  p.  629. 
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The*  occurrence  of  wireworms  in  wheat  in  numbers  sufficient  to 
attract  the  attention  of  the  farmers  has  been  reported  from  Wash- 
ington county  by  Mr.  J.  J.  Nussbaumer.  The  specimens  sent  by 
him  from  wheat  fields  are  of  a  diifdrent  species  from  that  infesting 
the  com  at  Cliampaign, — one  of  which  we  have  bred  none  to  the 
imago,  and  which  consequently  cannot  be  specifically  determined. 

Five  or  six  acres  of  wheat  were  completely  destroyed  in  one  field, 
the  plant  being  eaten  off  just  above  the  root ;  and  Mr.  Nussbaumer 
estimated  that  throughout  that  entire  neighborhood  an  average  of 
one  acre  in  forty  had  been  so  destroyed. 

The  very  common  blister  beetles  (Meloida)  were  far  more  abund- 
ant this  year  than  usual, — a  fact  doiibtless  to  be  connected  with  the 
extraordinary  abundance  of  grasshoppers,  upon  the  eggs  of  which 
their  larvsB  are  well  known  to  feea.  The  species  most  frequently 
mentioned  in  our  notes  of  injuries  to  crops  are  the  so-called 
"old-fashioned  potato  beetle,''  or  striped  blister  beetle  {Epicauta 
vittata),  the  margined  blister  beetle  (Epicauta  cinerea),  and  the  com- 
mon black  blister  beetle  {Epicauta  pennaylvanica).  The  last  is  yearly 
abundant,  feeding  in  autumn  upon  the  flowers  of  the  golden 
rod  and  other  composite  plants ;  but  the  other  two  species  are  more 
variable  in  their  numbers.  The  abundance  of  Epicauta  pennsylvanica 
was  noticed  as  early  as  the  4th  of  July,  at  which  time  we  found  it 
feeding  upon  the  leaves  of  the  honey  locust.  In  August,  it  was  very 
common  m  com  fields,  associated  with  the  two  other  species,  all  of 
which  were  feeding  freely  upon  the  fresh  silk  of  com,  doing  thus 
apparently  a  very  considerable  mischief  by  preventing  the  fertiliza- 
tion of  the  kemels,  and  partially  blighting  the  ear.  Barelv,  also, 
we  saw  the  black  species  eating  the  kernels  at  the  top  of  the  ear. 
The  striped  blister  beetle,  hkewise  common  in  com,  was  more  abundant 
upon  potatoes  and  tomatoes,  often  stripping  these  plants  of  their  leaves. 
The  margined  blister  beetle  was  also  noticed  in  July  and  August  feed- 
ing upon  potatoes  and  tomatoes,  sometimes  more  abundaxit  than 
the  striped  species.  In  corn  fields  it  attacks  an  allied  weed, 
the  common  ground  cherry  {Fhysalis  viscosa). 

The  CORN  ROOT  WORM  (Diabrotica  longicomis)  seems  certainly  no 
less  abundant  than  heretofore,  although  farmers  who  have  adopted 
the  practice  of  frequent  rotation  are  rarely  subject  to  its  injuries. 

An  extension  of  the  injury  of  this  insect  to  other  crops  than* 
com  was  inferred  by  me  from  the  abundance  of  the  species  in  a 
field«of  Indian  com,  near  Champaign,  with  the  foUowing  history. 
After  several  years  in  com  and  sorghum,  alternating  at  varying  in- 
tervals, this  field  had  been  planted  to  sorghum  in  the  spring,  fol- 
lowing a  crop  of  sorghum.  The  planting  failed,  however,  and  the 
ground  was  replanted  to  com  for  fodder,  which  was  fed  down  by 
stock  in  the  fall.  Following  this  the  field  was  again  planted  to 
com  last  spring,  and  in  July  I  found  there  abundant  evidence  of 
the  presence  of  the  com  root  worm,  in  numbers  sufficient  to  pro- 
duce a  very  considerable  injury  to  the  crop. 

Early  in  September,  an  assistant,  Mr.  Hunt,  visited  a  broom- 
corn  field  near  Champaign,  which  had  produced  only  about  half  the 
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nsaal  crop,  this  field  having  been  in  broom  com  for  12  or  IS  yean. 
The  condition  of  the  roots  was  precisely  that  produced  by  the  com 
root  worm,  although  at  that  late  date  none  of  the  larv8B  were  to  be 
found  in  the  ground.  No  facts  have  as  yet  come  to  my  knowledge 
which  indicate  that  diversities  of  season  have  nny  appreciable  in- 
fluence upon  the  numbers  or  activity  of  this  insect,  though  during 
seasons  favorable  to  the  growth  of  the  com,  less  damage  is,  of 
course,  perceptible. 

I  feel  bound  to  do  my  best  to  excite  the  serious  apx)rehenBion 
of  farmers  resjpecting  the  future  of  the  corn  root  worm  in  regions 
where  it  is  bemg  neglected.  I  have  no  doubt  that  under  such  cir- 
cumstances, multiplying  continuously  as  it  is  liable  to  do,  it  will  in 
time  accumulate  in  such  numbers  as.  no  longer  to  confine  its  chief 
injuries  to  fields  principally  in  corn,  but  that  the  beetles  will  be 
early  forced  to  scatter,  in  search  of  food,  from  the  fields  in  which 
they  emerged,  and  that  the  eggs  will  conseauently  be  freely  laid 
everywhere  in  the  ground  instead  of  being  connned,  as  now,  chiefly 
to  corn  fields.  Indeed,  there  is  already  some  serious  indication  of 
the  approach  of  this  calamity.  From  Mr.  B.  G.  Davis,  of  French 
Grove,  in  Peoria  county,  I  learned  this  fall  that  the  adult  beetle 
has  been  seen  in  his  vicinity,  flying  in  swarms,  so  early  in  the 
season  that  it  is  not  at  all  likely  that  the  females  had  yet  deposited 
the  principal  part  of  their  eggs.  In  such  cases  the  ground  will 
almost  certainly  be  heavily  stocked  with  the  eggs  wherever  a 
sufiicient  food  supply  occurs,  and  fields  not  lately  in  com  will  be 
liable  to  show  next  vear  evidences  of  serious  injury  by  this  pest. 
As  the  beetle  lives  largely  upon  the  pollen  of  plants,  and  con- 
gregates upon  clover  heads  and  other  late  blooming  flowers,  it  is 
in  fields  of  clover,  or  those  containing  an  unusual  amount  of  fresh 
young  vegetation,  that  this  prevalence  of  the  com  root  worm  is  likely 
to  be  noticed. 

It  is  not  unlikely  that  the  abundance  of  grasshoppers  in  com 
fields  in  some  parts  of  the  State  this  autumn,  and  the  consequent 
diminution  of  the  ordinary  food  supply  of  the  com  root  worm  beetle, 
may  have  forced  it  to  leave  the  corn  fields  earlier  than  is  its  cus- 
tom. But  this  consideration  serves  to  enforce  the  importance  of 
a  general  and  frequent  rotation  of  crops  as  a  safeguard  against 
a  pest  so  liable  to  take  advantage  of  even  slightly  favoring  circam- 
stances,  and  to  inflict  uncontrollable  damage  upon  the  principal 
farm  crop  of  the  State. 

As  a  very  effective  precaution  against  a  possible  injury  to  com 
by  the  root  worm  on  ground  not  last  in  com,  I  would  suggest  the 
early  fall  plowing  of  such  fields.  By  thus  destroymg  the  food  of 
the  adult  before  the  season  for  the  laying  of  the  egg^,  all  tempta- 
tion to  resort  to  these  fields  will  be  removed.  To  this  end,  ground 
in  clover,  or  that  covered  with  any  sort  of  late  blooming  vegetation, 
or  with  a  fresh  growth  of  tender  herbage,  like  volunteer  oats,  should 
be  plowed  before  the  middle  of  October,  if  intended  for  corn. 

The  ravages  of  this  insect  are,  so  far,  curiously  limited  to  north- 
ern and  central  Illinois.  Near  Eigewood,  in  Emngham  county,  I 
failed  to  find  any  evidence  whatever,  either  in  corn  fields  or  upon 
thistle  blossoms,  of  the  presence  of  this  insect  as  late  as  Septem- 
ber 12,  at  which  time  the  beetle  was  superabundant  as  far  south  as 
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Champaign.  In  Union  county,  also,  most  careful  search  in  corn- 
fields and  in  other  proper  situations,  has  failed  to  give  us  the 
slightest  evidence  of  the  presence  of  this  species.  I  think  it  scarcely 
likely  that  this  immunity  of  our  southern  corn  fields  is  due  tu  any 
geographical  limitation  upon  the  spread  of  the  species,  since  it  was 
first  described  from  Arkansas,  was  firA  reported  as  a  corn  insect 
from  St.  Louis  county,  Missouri,  and  has  been  frequently  mentioned 
as  very  abundant  in  central  Kansas.  In  a  note  of  twenty  years 
ago  to  Mr.  Walsh,  Prof.  W.  S.  Robertson,  of  Kansas,  reported 
the  occurrence  of  this  insect  in  very  large  numbers  upon  sorghum, 
its  usual  home  being  a  large  thistle.  In  his  comments  upon  this 
iDformation,  printed  in  the  * 'Practical  Entomologist"  for  October, 
1866,  Mr. ,  Walsh  remarks  that  he  took  three  specimens  of  this 
species  many  years  ago,  on  flowers  in  central  Illinois.  Its  rarity  at 
that  time,  in  the  experience  of  so  active  a  collector  as  Mr.  Walsh, 
is  evidence  that  this  species  is  a  somewhat  recent  enemy 
of  com  in  IHinois.  It  probably  invaded  the  State  from  the  west- 
ward, having  its  original  home  on  the  great  plains,  whence  we 
received  also  its  more  notorious  ally,  the  Colorado  potato  beetle. 

From  an  observation  first  reported  to  me  by  a  correspondent  of 
the  ofSce,  Mr.  Benjamin  Buckman,  of  Farmingdale,  111.,  we  derived 
an  interesting  item  relating  to  the  life  history  and  habits  of  Epica* 
rtiB  imbricatuSf'-a,  snout  beetle  occurring  very  commonly  in  mis- 
cellaneous collections  and  ako  often  encountered  in  my  studies 
of  the  food  of  birds.  These  specimens,  taken  May  29,  were  charged 
by  Mr.  Buckman  with  eating  the  leaves  of  young  pear  trees.  "They 
come  up  out  of  the  ground,"  he  says,  "and  may  be  seen  with  their 
heads  just  sticking  out  as  if  the  earth  had  not  been  broken  above 
them,  while  others  have  holes  to  which  they  seem  to  retreat,  like  a 
spider."  The  beetles  were  sent  me  in  a  box  with  a  twig  of  pear, 
and  when  received  several  of  the  leaves  were  found  stuck  together 
by  their  opposed  surfaces,  with  a  closely  packed  layer  of  slender 
white  eggs  oetween  them.  To  make  sure  that  these  were  the  eggs 
of  the  EpicsBrus,  the  beetles  were  removed  to  another  box  June  1, 
and  confined  with  a  fresh  twig  of  pear.  They  were  found  two  or 
three  days  afterwards,  to  have  laid  eggs  upon  the  leaves  and  then 
to  have  gummed  the  latter  together  as  above  described.  The  edges 
of  many  of  the  leaves  were  also  eaten.  In  an  attempt  to  secure 
the  hatching  of  the  eggs,  these  were  unfortunately  left  until  they 
spoiled. 

On  page  188  of  Mr.  Saunders'  valuable  work  on  "Insects  Inju- 
rious to  Fruits,"  occurs  one  of  the  very  few  inaccurate  statements 
which  I  have  noticed  in  this  book.  Speaking  of  the  plum  curculio 
(Conotrachelvs  nenuphar)  he  says  that  it  occasionally  deposits  its 
eggs  in  the  pear  and  apple,  but  that  in  these  fruits  it  seldom 
matures.  Finding,  in  1884,  that  a  large  orchard  of  the  present  Sec- 
retary of  the  State  Horticultural  Society  of  Illinois,  A.  C.  Hammond, 
Esq.,  at  Warsaw,  whs  badly  infested  by  curculios,  I  collected  about  half 
a  bushel  of  apples  from  which  the  imagos  had  not  as  yet  emerged, 
and,  placing  tnem  in  breeding  cages  at  Normal,  1  finallv  obtamed 
a  considerable  number  of  adults  of  the  plum  curculio, — how  many, 
I  find  our  notes  do  not  clearly  state.    During  experiments  made  in 
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the  apple  orchard  this  season  for  the  destraction  of  the  codling 
moth,  we  found  the  plum  curculio  nearly  half  as  prevalent  as  the 
other  insect.  It  is,  in  fact,  everywhere  in  apple  orcnards,  far  more 
common  than  the  apple  curculio  itself  in  regions  where  no  peach- 
tree  has  been  seen  for  years,  and  even  the  plum  is  very  rare.  That 
it  has  been  thoroughly  habituated  to  the  apple  as  its  breeding  place 
can  no  longer  be  considered  as  doubtful.  Indeed,  a  statement  to 
this  effect  was  made  by  Mr.  Walsh  as  early  as  1867*. 

Similar  information  is  conveyed  in  a  note  from  Mr.  S.  T.  Maynard,  of 
Massachusetts,  published  in  the  Beport  of  the  Secretary  of  the 
Board  of  Agriculture  of  that  State  for  1884,  "It  has  often  been 
noticed  early  in  the  summer,"  he  says,  "that  apples  nearly  all  fall 
from  the  trees  when  quite  email.  This  was  especially  the  case  dur- 
ing the  past  season,  and  a  careful  investigation  was  made  to  ascer- 
tain  the  cause.  A  tree  of  the  variety  known  as  the  Westfield  Seek- 
no-further,  which  blossomed  very  abundantly  and  set  an  unusually 
large  crop  of  fruit,  was  selected.  When  from  one-half  to  one  inch 
in  diameter,  the  fruit  began  io  drop  in  large  numbers,  so  that 
not  enough  was  left  on  the  tree  for  half  a  crop.  A  large  quantity 
of  them  were  collected  and  examined,  and  out  of  eight  nnndred  it 
was  found  that  all  but  three  were  punctured  by  the  plum  curculio, 
leaving  its  peculiar  crescent-shaped  murk,  and  in  every  puncture 
was  found  an  egg  or  small  larva.  The  worms  commonly  found  in 
the  apple  at  this  time  have  generally  been  supposed  to  be  the  larvs 
of  the  codling  moth  (Carpocapsa  ponionclla),  yet  in  the  number  ex- 
amined only  four  or  fi\e  of  the  larvse  of  the  latter  were  found." 

l^igging  in  an  old  pasture  near  Normal,  June  13,  1888, 1  observed 
some  thick  footless  coleopterous  larvae  apparently  feeding  upon  the 
thick  roots  of  grass.  They  were  not  nt  all  abundant,  and  our  at- 
tempt to  rear  these  specimens  failed.  On  the  ISih  of  July,  1885,1 
received  from  Mr.  J.  B.  Gaston,  of  Normal,  n  number  of  specimens 
of  what  was  evidently  the  same  larva,  taken  by  him  from  the  roots 
of  timothy  in  a  field  which  had  been  about  eight  years  in  giiiss. 
The  crowns  of  the  grass  were  here  eaten  out,  from  one-half  to  one  i)er 
cent,  of  the  stalks  being  consequently  killed.  The  same  species 
was  found  in  timothy  at  Champaign,  about  the  middle  of  July,  eat- 
ing directly  into  the  crown  of  the  grass  from  beneath,  usually 
throwing  out  a  mealy  mass  by  which  the  position  of  the  larvse 
could  be,  recognized.  On  the  21st  of  July  the  grubs  transferred  to 
our  breeding  cages  were  still  active  and  feeding  upon  the  grass,  but 
September  24  an  examination  of  the  earth  discovered  a  living  Spke- 
nophorus  parmdus  associated  with  a  larval  skin  and  an  empty  pupa 
case,  in  a  way  to  indicate  beyond  all  question  its  connection  with 
the  footless  larva  under  observation.  October  5  another  specimen 
of  the  same  species  emerged. 

The  larva  of  this  species  is  a  thick  fleshy  grub,  white  except  the 
head,  which  is  reddish  brown  with  black  mandibles.  The  body  is 
much  wrinkled,  both  transversely  and  longitudinally,  destitute  of 
feet,  provided  with  a  few  scattered  straight   brown  hairs,  somewhat 

*"I  have  found  its  larvas  vnryr  abundant  in  the  cherries  In  Kankakee,  and  have  this 
year  bred  it  from  numb«rH  of  tiie  Early  Harvest  apple  takea  from  Mr,  G.  H.  Bakor'd  or- 
chard.** Trans,  ill.  St.  H«>rt.  Soc.  I8t>7,  p.  114.  See  kIso  American  Entomoloffiat.  VoL  11.  P- 
276. 
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longest  at  the  tip  of  the  abdomen.  The  cervical  shield  or  dorsal 
part  of  the  first  segment  is  concolorons  with  the  rest  of  the  body. 
The  sutures  of  the  front  of  the  head  are  obscure  except  the  me- 
dian one.  which  extends  about  half  way  to  the  epistoma. 

An  imago  of  this  species  was  seen  June  7,  1881,  with  its  beak 
inserted  in  a  stalk  of  wheat,  and  another  was  taken  May  26,  18S6, 
makmg  an  identical  attack  up  n  a  young  corn  plant.  So  intent 
was  it  on  its  employment  that  it  remained  attached  after  the  stalk 
was  pulled  up,  and  even  then  had  to  be  forcibly  pulled  away.  Sphen- 
ophorus  pertinax  was  also  found  at  the  base  of  a  hill  of  com,  June 
16. 

Although  in  our  own  observation  (confined  to  the  northern  half  of 
central  Illinois)  the  chinch  bug  has  not  anywhere  appeared  in  suf- 
ficient abundance  to  threaten  immediate  injury,  reports  of  corre- 
spondents of  the  State  Department  of  Agriculture  from  the  region 
immediately  to  the  southward,  give  more  unfavorable  indications, 
and  it  seems  extremely  likely  that  unless  unfavorable  weather  should 
interpose  a  check  upon  the  rapid  multiplication  of  this  species,  it 
may  overpass  the  limit  of  insignificance  l)efore  another  year.  In  the 
August  Crop  Report  the  chinch  bug  was  reported  injurious  to  com 
in. Clinton,  Jefferson,  Macoupin,  Madison,  Pike,  Wayne,  White,  and 
Richland  counties, — in  Pike,  especially,  the  com  having  been  greatly 
damaged.  As  early  as  July,  in  fact,  note?  of  injury  to  corn  by  the 
chinch  bug  were  sent  from  Crawford  and  Madison  counties. 

I  have  already  made  mention,  in  a  brief  note  relating  to  the  lesser 
apple  leaf  roller,  of  the  simultaneous  and  similar  injuries  done  to 
the  foliage  of  the  young  apole  by  the  orbbn  apple  leaf  hopper 
{Empoa  alhopicta,  Forbes.)*  This  species  was  described  by  me  as  a 
new  apple  insect  in  my  Second  Report  (18S8),  and  it  was  not  until 
after  this  bad  been  published  that  I  happened  upon  a  much  earlier 
account  of  it  printed  in  the  ''Prairie  Farmet,"  of  Chicago,  for  Sep- 
tember, 1858.  Dr.  Le  Baron,  subsequently  State  Entomologist  of 
Illinois,  writes  of  this  insect,  associated  then,  as  now,  with  an  apple 
leaf  roller,  evidently  the  same  as  that  which  he  afteiwrard  de- 
scribes as  Teras  malivorana.  "Every  one,"  he  says,  "who  has 
bad  the  care  of  apple-trees  in  this  section  of  country,  and  especially 
of  young  trees  in  the  nursery,  must  have  observed  that  during  mid- 
Bummer  the  newly  formed  leaves  often  become  crumpled  and 
rolled  downwards,  thus  checking  the  growth  of  the  tree  for  a 
time.  Ui)on  examining  the  under  side  of  the  leaves,  the  mischief  is 
found  to  be  caused  by  a  number  of  small  green  leaping  insects 
which  belong  to  the  tribe  of  Tettigonians,  or  leaf  hoppers.  They 
subsist  upon  the  sap  circulating  in  the  leaves,  which  they  obtain  by 
puncturing  the  veins  on  the  under  side,  thus  causing  them  to  roll 
downwards.     These  little  insects  are  not  stationary  like  the  Aphides 


*  A  eomparl*on  of  my  RpeMmens  with  an  analysiji  of  the  ffenora  of  Ja^sidic.  frivon  by 
rleber,  shovrs  thAtrnontof  the  f^noclmens  clearly  belons  to  his  genus  Chtorlii,  althouffh 
the  cater  apical  C0II9  at  the  tip  of  cho  hemelytra  may  be  either  sessile  or  stslkeri.  partak- 
iQ|(  consequently  of  the  characters  of  both  his  senera  Chloria  and  Kybos.  The  heHd  aid 
tnd  pronotal  oharaoters  are.  however,  those  of  Chloria.  On  the  other  hand,  there  can  be 
no  doQbt  that  the  speoie<4  belongs  clearly  under  the  8peoie<«  Empoa,  a^  desonbed  by  Fitoh. 
or  under  the  senus  Empoasaa  of  Walsh.  (Proceedin^rs  of  Boston  Society  of  Natural  His- 
tory. VoL  IX.  p.  Hi5.)  As  both  these  eenerlo  descrlptionH  antedate  those  of  Fiober.  hi9 
geans  Chloria  most  be  considered  a  synonym. 
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and  Coccides,  but  move  readily  by  leaping,  as  their  name  implies, 
and,  like  most  other  insects,  acquire  wings  and  the  power  of  flight 
in  the  last  or  perfect  staae  of  ttieir  existence, 

''I  have  never  known  them  to  multiply  to  a  sufficient  extent  to  do 
very  serious  injury.  Besides,  they  appear  to  feed  but  little  after  their 
chauge  from  the  pupa  to  the  winged  state,  which  takes  place  pre- 
vious to  the  second  or  autumnal  growth  of  the  trees.'* 

In  another  paragraph  he  gives  a  recognizable  description  of  the 
species,  and  proposes  for  it  the  name  of  Tetiigonia  malif  or  apple- 
ree  leaf  hopper.  Curiously,  no  subsequent  mention  was  made  of 
this  insect,  either  in  his  own  writings  or  anywhere  in  the  works  of 
entomologists,  previous  to  that  in  my  own  report.  Although  the 
specific  name  mali  was  the  first  proposed  for  this  species,  names 
based  upon  descriptions  published  m  agricultural  papers  are  not  ac- 
cepted by  entomologists,  and'  consequently,  to  avoid  tne  perpetuation 
of  a  synonym,  it  is  probably  best  to  continue  the  species  under  the 
name  given  in  my  fieport. 

The  serious  character  of  the  injury  to  the  apple  done  by  this  in- 
sect, is  sufficiently  indicated  in  the  note  above  on  the  lesser  apple- 
leaf  roller. 

The  life  history  of  the  species  is  not  yet  fully  determined,  although 
our  observations  amount  to  highly  probable  proof  that  it  does  not 
differ  from  the  life  history  of  the  common  leaf  hoppers ;  that  of  the 
grape,  frr  example,  {Erythroneura  vitis).  Our  earliest  specimens  were 
collected  May  21,  on  clover,  and  repeated  collections  made  thereaf- 
ter in  May  and  June,  were  all  adults.  By  the  2d  of  July,  however, 
both  larvsB  and  pupse  appeared  in  the  specimens  coUectea  from  the 
young  apple.  Later  in  summer  ouly  imagos  were  found.  From  these 
data  we  may  reasonably  infer  that  the  species  hibernates  in  the 
adult  condition,  lays  its  eggs  in  early  summer  on  the  leaves  of  the 
apple,  lives  as  an  immature  insect  upon  that  plant,  and  completes 
its  transformations  to  the  winged  stage  in  the  latter  part  of  summer 
and  early  autumn. 

As  an  adult  it  is  not  by  any  means  confined  to  the  fipple  for  food,  but 
occurs  upon  a  great  variety  of  plants,  being  in  fact  a  very  common 
object  in  miscellaneous  collections  obtained  by  sweeping  and  beating* 
Clearly,  the  injuries  of  this  species  can  be  met  only  in  spring  and 
early  summer,  when  the  eggs  and  newly  hatched  young  are  upon  the 
leaves.  Dipping  the  tops  ot  the  trees  at  that  time  in  an  emulsion 
of  kerosene,  or  possibly  thoroughly  spraying  the  nursery  stock  with 
this  fluid,  is,  in  my  opinion,  the  most  promising  method  of  proce- 
dure. 

This  is  not  one  of  the  nursery  insects  likely  to  be  spread  by  ship- 
ments of  young  trees,  since  these  are  made  in  early  spring,  before 
it  is  at  all  likely  that  the  imagos  have  laid  their  eggs. 

What  the  Hessian  fly  is  to  wheat,  that  the  corn  plant  louse  (/IpW* 
maidU)  bids  fair  to  become  to  corn.  Tbis  species  has  been  known 
in  a  general  way  for  years,  since  it  was  first  described  by  Fitch,  but 
its  liie  history  (far  from  complete,  it  is  true,)  gives  us  as  yet  no  clae 
to  a  method  of  combating  its  injuries.  Even  the  hope  which  I 
have  hitherto  indulged,  that  it  would  be  found  most  prevalent  upon 
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ground  which  had  previously  been  in  corn,  and  that  its  injuries  could 
eonseqnently  be  arrested  by  judicious  rotation,  seems  doubtful  in  the 
light  of  our  recent  experience. 

Early  in  July,  this  season,  reports  reached  me  from  the  country 
sorrounding  Champaign,  of  a  severe  and  mysterious  injury  to  com. 
This  condition  of  a£fairs  was  discovered  in  eight  adjacent  fields,  the 
areas  affected  varying  from  one  third  to  four  fifths  of  the  separate 
fields.  The  injury,  from  all  the  attendant  circumstances,  seekned  to 
me  to  be  almost  certainly  due  to  plant  lice.  No  great  numbers  were 
in  the  ground  at  the  time,  but  concurrent  testimony  to  their  abun- 
dance on  the  roots  a  few  days  previously,  was  too  weighty  to  be 
ignored,  two  intelligent  farmers  reporting  that  the  plant  lice  bad 
emerged  from  the  ground  in  very  large  numbers,  and  scattered  just 
before  my  visit  to  the  fields. 

The  notorious  soft  m^lple  bare  louse  {Ptdvinaria  innumerabilis), 
which  so  seriously  injured  soft  maple  trees  last  year,  seemed  to  the 
casual  observer,  in  spring,  to  threaten  an  equal  injury  this  season ;  but 
npon  close  inspection  late  in  June,  the  cottony  egg  masses  of  the 
female  were  found,  in  nearly  every  instance  examined,  to  harbor  a 
coccinellid  larvae  (Hyperaspis),  by  which  the  eggs  wore  being  rapidly 
devoured ;  and  before  the  end  of  the  season  the  pest  was  reduced  to 
insignificance  throughout  the  greater  part  of  the  area  infested  by  it. 
In  Here  and  there  a  locality  where  it  had  been  less  abundant  than 
usual  last  year,  it  reached  its  climax  this,  but  the  total  damage 
done  was  slight. 

The  winter  wheat  near  Champaign  was  last  year  very  badly  dam- 
aged by  spring  frosts,  but  late  in  April  I  learned  of  injury  to  a  few 
fields,  of  such  a  character  that  the  owners  could  not  attribute  it  to 
the  weather.  In  these  fields  great  numbers  of  a  small  earth-worm 
(Lumbriculus)  were  found  collected  about  the  roots  of  the  dead 
plants,  occurring  also  to  some  extent  among  the  living  wheat,  but 
far  less  abundantly.  To  the  presence  of  these  worms  some  of  the 
farmers  attributed  the  damage  done,  and  the  question  consequently 
arose  whether  these  worms  might  not  rather  have  been  attractea 
to  the  wheat  after  the  death  of  the  plants,  finding  in  the  dead  and 
half-decayed  vegetation  an  abundance  of  food.  To  determine  this 
matter  we  planted  two  small  boxes  of  wheat,  stocking  one  of  them 
with  160  worms  and  leaving  the  other  free.  The  wheat  grew  freely 
in  both  boxes  and  was  entirely  uninjured  by  the  worms  during  sev- 
eral weeks,  when  the  experiment  was  discontinued. 
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Experiments  on  the  Codling  Moth  and  Curculios. 

(Oarpocapsa  pomonella,  Linn. ;  Anthonomus  quadrigibbus,  Say. ;  Conch 

trachelvs  nenuphar^  HeroBt.) 

Bt  8.  A.  FORBES. 

No  insect  has  been  longer  or  more  unfavorably  known  to  the 
apple  grower  than  the  codling  moth.  It  is  a  denizen  of  the  whole 
earth,  wherever  the  apple  has  found  a  home,  and  has  probably  in- 
fested that  fruit  in  the  old  world  at  least,  from  immemorial  time. 
It  was  first  described  as  a  species  by  the  great  Linnseus  a  hundred 
and  thirty  years  ago,  at  which  time  its  injuries  to  the  apple  seemed 
well  known;  and  tnere  has  doubtless  been  no  year  since  when  it 
has  not  deserved  and  received  the  heart-felt  anathemas  of  the  fruit 
grower  over  a  large  part  of  the  civilized  world.  It  would  seem,  at 
the  first  blush,  remarkable  that  there  should  be  anything  further  to 
say  concerning  an  insect  that  has  centered  upon  itself  for  so  long 
a  time  an  extraordinary  share  of  the  deeply  interested  attention  of 
the  horticultural  world;  but  in  this  case,  as  in  very  many  others, 
our  knowledge,  gathered  by  chance,  by  a  great  many  observers,  and 
systematically  and  perseveringly  studied  by  none,  is  fragmentary  and 
indefinite, — our  acquaintance  with  remedial  measures  especially  fall- 
ing far  short  of  the  completeness  and  accuracy  necessary  to  guide 
us  to  a  correct  practice. 

Dismissing  for  the  present  all  other  parts  of  the  subject,  it  is  my 
purpose  here  to  confine  myself  wholly  to  a  report  of  some  system- 
atic experiments  with  remedial  measures  made  by  me  and  my 
assistants  during  the  summer  of  1885, — only  incidentally  mentioning 
the  life  history  and  habits  of  the  insect,  as  related  to  the  character 
and  value  of  the  remedies  used. 

While  the  investigation  to  be  here  reported  was  originally  planned 
for  the  codling  moth  alone,  we  found  ourselves  engaged  almost  as 
deeply  with  the  plum  and  apple  curculios  as  with  this  former  in- 
sect; and  for  this  reason  enlarged  the  field  of  our  experiment  so  as 
to  cover  all  three  of  these  species  together. 

Until  quite  recently  the  standard  measures  of  defense  against  the 
codling  moth  have  been  but  two, — the  destruction  of  the  fallen  fruit 
with  the  larvae  or  ''worms"  within  it  and  the  application  of  bands 
of  rags,  or  similar  material,  to  the  trunks  of  the  trees  as  a  temp- 
tation to  the  larvsB  seeking  a  suitable  place  for  pupation, — ^the 
pupse  foand  under  the  shelter  of  these  bands  being  removed  and 
destroyed  at  short  intervals.    Both  of  these  remedies  have  the  very 
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decided  disadvantage  that  they  apply  only  after  the  insect  has  done 
all  the  damage  that  it  individually  can,  and  that  they  can  conse- 
quently only  tend  to  diminish  the  mischief  done  by  the  following 
generation;  hence  if  these  remedies  are  not  generally  applied 
throughout  a  considerable  district,  there  is  always  a  probability  tbat 
the  best  efforts  of  the  most  faithful  fruit  grower  will  be  largely 
disappointed  through  the  indifference  of  his  neighbors. 

Among  the  older  European  authors  some  other  remedial  measures 
are  frequently  mentioned,  but  they  serve  us  only  to  illustrate  a  con- 
dition of  horticultural  enterprise  amusingly  different  from  that  of 
Ulinois.  Thus  EoUar  speaks  of  a  remedy  as  chiefly  applicable  to 
apples  grown  in  pots;  and  Boisduval  describes  a  French  practice 
of  killing  the  larvse  inside  the  apple  with  an  iron  needle,  afterwards 
stopping  the  holes  with  wax.  Of  late  years,  since  the  advance  of 
the  Colorado  potato  beetle  has  familiarized  fruit  growers  with  the 
arsenical  poisons  as  insecticides,  these  have  been  quite  frequently 
and  positively  recommended  for  the  codling  moth,  by  high  authority, 
both  scientific  and  practical. 

For  example:  the  Hon.  J.  N.  Dixon,  of  Iowa,  in  a  prize  essay 
submitted  to  the  State  Horticultural  Society  at  its  meeting  in  1882, 
says  that  he  considers  the  arsenic  solution  as  complete  a  remedy 
for  the  codling  moth  as  for  the  canker  worm,  continuing, — **When 
the  apples  are  from  the  size  of  a  bird-shot  to  the  size  of  a  pea,  if 
the  orchard  is  carefully  sprinkled  with  arsenic  water,  at  the  rate  of 
one  pound  of  white  arsenic  to  200  gallons  of  water,  it  will  not  leave 
a  canker  worm,  codling  worm,  tent  caterpillar,  or  Bucculatrix  in  the 
orchard." 

Prof.  A.  J.  Cook,  of  the  State  Agricultural  College  of  Michigan, 
says:  *'It  is  now  settled  beyond  question  that  the  arsenites  are  the 
cheapest  and  most  ef&cient  specific  against  tbe  codling  moth.'** 

Mr.  H.  Sbepley,  a  fruit  grower,  of  Nevada,  Missouri,  reported  in 
1884  to  the  HoHiicultural  Societv  of  that  State  an  account  of  his  experi- 
ments in  spraying  orchards  with  London  purple,  and  a  synopsis  of  this 
article  as  published  in  the  Country  Gentleman  for  June  12,  1884,  is 
cited.  He  says:  ''We  have  never  known  an  instance  out  of  many 
trials  where  this  treatment  [spra3ring  with  Paris  green]  was  not  en- 
tirely sQCcessful  with  the  canker  worm,  or  where  it  did  not  destroy 
most  of  the  codling  worms,  and  give  much  fair  fruit  which  before 
was  nearly  ruined  with  this  insect.  In  rainy  weather  it  should  be  re- 
peated two  or  three  times,  the  first  applications  being  washed  off." 

Attention  has  also  been  especially  called,  from  time  to  time,  to 
tbe  use  of  lime  as  an  insecticide  for  the  codling  moth,  these  recom- 
mendations being  apparently  based  upon  statements  of  the  late  Dr. 
E.  S.  Hull,  of  Alton,  formerly  State  Horticulturist  of  Illinois.  I  do 
not  find  any  experiments  recorded  by  Dr.  Hull  himself,  but  in  the 
'Trairie  Farmer"  for  November  20,  1880,  we  read:— "But  a  safer 
insecticide,  and  we  think  equalljr  sure  to  kill  all  soft-bodied  insects, 
is  air-slaked  lime, — lime  slaked  into  fine  powder  by  exposure  to  the 
air  and  freely  dusted  over  the   leaves.     The  late   Dr.  Hull,  of  this 

*  "EzperlmontA  with  Instiotiotdu*."  pablishod  lo  tho  ProcoedlnirR  of  tho  First.  Becond 
and  Tbinl  Meetioffs  uf  tho  Hociety  for  the  Promotion  of  Agricultural  Science,  p.  112. 
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State,  considered  this  the  remedy  for  the  codling  moth.  To  destroy 
this  noxious  insect,  the  lime  powder  should  be  plentifully  thrown 
on  the  apple-tree  in  the  spring,  immediately  after  the  petals  fall 
from  the  blossoms.  At  this  time  the  eye  of  the  apple  in  which  tbe 
moth  deposits  its  esg  opens  upward,  the  lime  falls  in  the  opening, 
and  a  small  particle  of  it  is  either  distasteful  to  the  moth  or  de- 
stroys the  egg  before  it  hatches,  and  it  is  questionable  if  tbe  poi- 
sons would  do  this."* 

It  was  my  first  intention  to  experiment  with  all  the  known 
methods  of  attack  upon  the  codling  moth  not  manifestly  absurd  on 
their  face,  for  the  purpose  of  making  a  comparative  test  of  their 
value  and  cost,  but  the  general  failure  of  the  apple  crop  in  onr 
region  made  it  impossible  to  find  trees  enough  well  loaded  ivith 
fruit  within  any  practicable  distance  from  the  office.  The*  experi- 
mental orchards  on  the  University  farm  were  not  available,  both  for 
the  above  reason  and  because  they  are  pastured  by  stock ;  bat  I 
finally  secured  from  6.  F.  Beardsley,  Esq.,  of  Champaign,  the  priv- 
ilege of  experimenting  in  an  orchard  situated  about  a  mile  from  the 
office,  in  which  were  found  ten  bearing  trees  suitable  for  my  pur- 
pose. Under  these  circumstances  I  decided  to  use  the  opportunities 
for  experiment  available,  in  a  way  to  test  as  thoroughly  as  practi- 
cable the  most  popular  arsenical  poisons  and  lime.  So  I  appro- 
priated these  ten  trees  to  three  experiments, — one  with  Paris  green, 
one  with  London  purple,  and  one  with  lime.  The  Paris  green  ex- 
periment was  made  on  two  trees,  two  others  of  the  same  variety, 
as  nearly  like  them  as  possible,  being  selected  at  the  same  time  as 
checks  on  the  experimental  trees.  The  London  purple  experiment 
was  tried  on  a  single  tree,  and  the  lime  application  on  two,  these 
also  being  guarded  by  check  trees  not  treated  at  all. 

The  spraying  began  on  the  9th  June,  at  which  time  tbe  apples 
on  the  trees  selected  averaged  about  a  quarter  of  an  inch  in  diam- 
eter,— that  is,  they  were  about  as  large  as  small  peas.  An  earlier 
beginning  would  perhaps  have  been  desirable  on  theoretic  grounds, 
but  we  shall  find  evidence  that  the  date  was  early  enougii  to  pre- 
clude possible  injury  to  the  apples  by  the  codling  moth.  At  anj 
rate,  as  it  happened.  I  could  not  complete  all  the  necessary  ar- 
rangements before  this  date. 

We  used  at  first  the  Cyclone  Nozzle  made  by  the  United  States 
Entomological  Bureau,  our  example  being  furnished  tne  by  Dr. 
Biley ;  but  the  assistant  in  charge  of  the  spraying  experiments  ob- 
jected to  this  as  liable  to  clog  with  the  Paris  green,  and  after  much 
experimenting  with  a  varietv  of  nozzles,  I  finally  selected  the  De- 
flector Spray  and  Solid-Jet- Hose-Nozzle,  manufactured  by  the  Lowell 
i^'aucet  Company,  Lowell,  Massachusetts.  This  has  the  especial  ad- 
vantage of  complete  and  ready  adjustment  to  any  reqniremenl,  being 
easily  changed  while  in  action  by  turning  a  ring,  thus  throwing,  at  the 
will  of  the  operator,  anything  from  a  solid  stream  to  the  finest  sprayer 
an  almost  imperceptible  mist.  This  nozzle  was  attached  to  the  end  of 
a  strong  rubber  tube  long  enough  to  reach  from  the   ground  to  tbe 

^ — I _    -  -  ■■  ^    ^  _    _  .    I   ._       _i I m    —^^ 

•Prof.  Beale.  of  Mlchftran,  Is  reported  by  the  "Prafrfe  Farmer^  for  Mar  S6, 188!l.  to 
have  exporimontod  with  Bl)ik(Mi  llmo  thrown  upon  thorreo<<  at  different  times  whea  tbef 
were  in  frait.  but  without  any  uffoct  upon  the  number  of  moths  or  wormy  apples. 
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top  of  the  highest  tree  in  the  orchard,  into  which  it  was  lifted  on 
the  end  of  a  long  light  pole.  The  fluid  was  carried  in  a  can  and 
appUed  by  means  of  a  hand  force  pump.  More  convenient  ar- 
rangements for  work  on  a  large  scale  mignt  easily  be  devised,  but 
the  foregoing  answered  our  experimental  purpose  well. 

The  spray  was  applied  so  thoroughly  that  we  had  no  doubt,  in 
any  case,  that  every  apple  was  reached  and  bedewed  by  it.  The  finer 
particles  of  water  were  so  minute  that  they  floated  on  the  air  and 
were  carried  by  the  gentlest  breeze,  a  rainbow  forming  readily  in 
the  mist  when  thrown  towards  the  sun.  In  fact,  the  spray  thrown 
by  the  adjustable  nozzle  was  so  delicate  that  at  the  height  of  the* 
tree-top  it  was  sometimes  scarcely  visible,  except  when  brought  be- 
tween us  and  the  sun.  Notwithstanding  this  minute  subdivision  of 
the  fluid,  it  evidently  conveyed  the  Paris  green,  as  the  nozzle  very 
rarely  clogged  either  with  that  or  the  London  purple.  The  poisons 
were  kept  suspended  in  the  water  by  frequent  stirring,  and  the 
spray  was  thrown  until  the  leaves  began  to  drip.  Applied  in  this 
way  we  found  about  two  gallons  of  fluid  sufiBcient  for  a  large  apple- 
tree.    The  time  occupied  averaged  about  four  minutes  to  a  tree. 

For  the  purpose  of  testing  the  results  of  the  various  applications 
osed,  the  fallen  apples  were  picked  up  at  short  intervals  and  care- 
fally  examined  one  by  one,  the  number  affected  by  the  codling 
moth  and  by  curculios  being  separately  noted,  and  also  those  in- 
jured in  miscellaneous  and  undetermined  ways.  The  number  which 
fihowed  no  traces  of  injury,  belonging  to  each  tree,  was  recorded 
with  the  others,  and  these  records  were  kept  until  the  end  of  the 
season.  The  ripened  apples  were  then  picked,  and  these  also  were 
handled  in  the  same  manner,  every  apple  from  all  the  trees  treated, 
as  well  as  from  all  the  checks,  having  thus  been  individually  exam- 
ined, and  in  most  cases  cut  in  two.  Something  of  the  amount  of 
work  done  in  this  study  may  be  inferred  from  the  fact  that  the 
number  of  apples  thus  separately  scrutinized  was  16,529. 

From  the  data  thus  obtained,  calculations  have  been  made,  for 
each  collection  and  each  experiment,  of  the  number  of  apples  af- 
fected by  the  codling  mocb,  by  the  curculios,  and  by  all  other 
causes  taken  together,  and  of  the  ratio  of  these  to  the  whole  num- 
ber of  apples  from  each  tree.  The  data  thus  obtained  have  been 
carefully  worked  out,  by  comparison  and  cross-comparison,  in  a 
manner  the  details  of  which  I  need  not  give  you  here,  as  they  will 
all  be  exhibited  in  the  tables  accompanying  this  paper. 

Before  I  begin  any  detailed  account  of  the  experiments,  or  state- 
ment of  the  results,  I  wish  to  call  especial  attention  to  the  excep- 
tional circumstances  of  the  year,  and  to  the  consequent  peculiar 
and  provisional  value  of  the  conclusions  based  upon  the  season's 
work.  The  crop  of  the  year  preceding  had  been  very  abundant 
throughout  the  entire  region  around  Giiampaign;  and,  in  fact,  the 
apple  orchards  had  averaged  a  fair  yield  at  least,  for  some  years  in 
succession,  so  that  apple- feeding  insects  had  had  more  than  a  me- 
dium opportunity  for  multiplication.  When  the  spring  opened  this 
season,  they  must,  consequently,  have  been  present  in  more  than 
average  numbers.  But  the  extremely  short  crop  of  this  year  neces- 
sarily afforded  them  relatively  little  food,  and  hence  what  apples 
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there  were  must  have  received  the  concentrated  and  inordinate  at- 
tack of  a  relatively  excessive  number  of  codling  moths  and  corcn- 
lios.  The  conditions,  therefore,  were  as  unfavorable  as  possible  to 
the  success  of  our  experiments,  —or,  rather,  to  the  effectiveness  of 
the  remedies.  While  this  fact  renders  the  results  of  our  work  in- 
sufficient as  a  guide  to  the  remedial  measures  in  ordinary  years 
and  under  ordinary  circumstances,  it  nevertheless  gives  them  a  pecu- 
liar value  as  showing  what  could  not  have  been  shown  under  other 
circumstances,  viz. :  the  best  these  remedies  can  do  under  the  most 
unfavorable  conditions. 

All  the  applications  made  were  repeated  much  more  frequently 
than  would  be  either  advisable  or  economical  in  practice,  and  car- 
ried later  into  the  season  than  would  be  either  reasonable  or  safe, 
the  object  being,  as  already  intimated,  to  determine  the  greatest 
possible  effect  under  the  circumstances  existing.  I  wish,  therefore, 
especially  to  emphasize  the  fact  that  this  paper  is  not  to  be  taken 
as  conclusive  upon  the  questions  raised,  but  as  a  contribution  to 
progress  on  the  subject,  our  experiments  requiring  to  be  repeated 
at  least  one  other  year.  Indeed,  as  a  basis  of  a  complete  estimate 
of  the  value  of  any  remedial  measure  against  the  codling  moth, 
we  should  have  an  account  of  its  effect  during  one  year  of  exces- 
sive relative  abundance  of  the  insects,  another  of  average  abund- 
ance, and  still  another  of  unusual  scarcity.  This  paper  is  a  con- 
tribution to  a  knowledge  of  the  value  of  these  remedies  uuder  the 
first  circumstances  mentioned. 

• 

The  detailed  results  of  all  our  experiments  and  observations  I 
have  arranged  in  the  form  of  tables  exhibiting  the  date  of  each 
experiment ;  the  dates  when  the  successive  lots  of  apples  were  ex- 
amined, whether  fallen  fruit  or  that  picked  at  the  end  of  the  sea- 
son; the  total  number  of  apples  examined  in  each  lot  and  its 
check;  the  number  of  apples  uninjured  in  each;  and  the  number 
of  those  injured  by  the  codling  moth,  by  the  curculio,  and  by  causes 
indeterminable.  Summaries  have  been  added  showing  the  total 
number,  in  each  case,  injured  by  insects  of  all  sorts,  and  the  total 
number  injured  in  any  way.  Under  each  of  these  various  heads 
I  have  also  calculated  the  ratios  of  each  injury  to  the  entire  num- 
ber of  apples  examined. 

The  remainder  of  this  paper  will  be  devoted  to  a  detailed  discus- 
sion of  the  principal  facts  presented  in  these  tables,  followed  by 
a  concise  summary  of  the  main  results. 

PARIS  OREEN. 

The  Paris  green  with  which  I  experimented  was  bought  of  E.  H. 
Sargent  &  Co.,  of  Chicago,  having  been  obtained  by  tliem,  as  I  af- 
terwards learned,  from  some  wholesale  grocer  in  the  city,  whose 
name  they  could  not  give  me.  As  analyzed  by  my  colleague,  Prof. 
McMurtrie,  it  proved  to  be  considerably  adulterated, — or,  at  any 
rate,  contained  a  much  smaller  proportion  of  arsenic  than  the  cur- 
rent statements  concerning  the  composition  of  Paris  green  would 
lead  us  to  expect.  The  ratio  of  arsenic  in  the  specimens  submitted 
for  analysis  was  15.4  per  cent.    In  our  practice  three  fourths  of  an 
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oxmce,  by  weight,  of  Paris  green  was  stirred  up  in  two  and  one 
half  gallons  of  water, — this  quantity  being  sufficient  to  give  the 
fluid  a  distinct  green  tint. 

The  percentage  of  Paris  green  in  thd  fluid  was  about  twice  the 
strength  ordinarily  recommended  for  use  in  orchards  by  those  who 
claim  to  have  tested  the  arsenical  poisons  for  the*  codling  moth. 

Two  trees  were  treated,  both  of  the  same  variety,  and  both  hav- 
ing checks  likewise  of  that  variety.  The  first  of  these  trees  was 
first  sprayed  June  9,  and  the  second  June  18,  no  other  difference 
than  this  initial  one  of  dates  being  made  throughout  the  season. 
Each  was  sprayed  eight  times,  at  intervals  ranging  from  the  9th 
June  to  the  Sd  September.  The  comparative  results  as  shown  by  my 
tables  differ  so  little  for  these  two  trees,  and  for  their  checks,  that 
both  couples  may  be  considered  as  one. 

THE  CODLING  MOTH. 

A  careful  examination  of  a  large  number  of  apples  on  the  treated 
trees  was  made  upon  the  7th  July,  one  month  after  the  first  poison- 
ing. At  this  time  we  failed  to  find  an  apple  on  either  of  these 
trees  giving  any  evidence  of  injury  by  the  coaling  moth,  while  the 
check  trees  adjoining,  so  close  that  their  branches  touched,  bore  a 
large  number  of  infested  apples. 

The  first  examination  of  fallen  fruit  was  made  July  16,  five  weeks 
after  the  treatment  of  the  first  tree,  and  four  and  a  half  weeks  after 
that  of  the  second.  Both  these  trees  had  now  been  treated  four 
times  in  succession ;  the  first  on  the  9th  and  the  second  on  the  13th 
June,  and  both  trees  on  the  20th  and  80th  June  and  on  the  15th 
July.  Of  the  214  fallen  apples  from  the  poisoned  trees,  examined 
July  16,  only  16,  or  7.9  per  cent,  were  affected  by  the  codling  moth ; 
while  of  the  570  apples  examined  from  the  check  trees,  which  had 
not  been  treated  with  Paris  green,  68  per  cent,  had  been  so  injured, 
;— more  than  seven  times  as  large  a  ratio  of  these  fallen  apples  hav- 
ing been  attacked  by  the  codling  moth  on  the  check  trees  as  on  the 
trees  sprayed  with  Paris  green. 

The  fact  that  in  both  cases  the  percentage  of  injurjr  by  the  cod- 
ling moth  to  the  fallen  apples  was  smaller  at  this  time  than  at 
any  subsequent  examination  is  sufficient  evidence  that  the  experi- 
ment was  oegun  early  enough  to  meet  the  insect  in  the  beginning 
of  its  career. 

To  exhibit  more  exactly  the  method  of  our  work  and  the  basis  of 
my  conclusions,  it  may  be  worth  while  to  follow  through  the  history 
of  one  of  these  trees  to  the  end  of  the  season,  so  far  as  injuries  by 
the  codling  moth  and  curculios  are  concerned. 

To  get  some  idea  of  the  condition  of  the  fruit  upon  the  tree,  we 
critically  examined,  July  21,  100  apples  selected  at  random  upon 
each  of  the  two  contrasted  trees, — the  one  poisoned  with  Paris 
green  and  its  check.  Of  the  100  apples  upon  the  poisoned  tree, 
only  two  were  infested  by  the  codling  moth,  while  of  those  upon 
the  check  83  had  already  been  attacked. 

The  second  examination  of  fallen  apples  was  made  July  24,  at 
which  time  177  were  picked  up  from  under  the  poisoned  tree  and 
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870  from  under  its  cheek.  23  per  cent,  of  the  former  now  showed 
injury  by  the  codling  moth  and  63  per  cent,  of  the  latter.  Next, 
July  81,  the  trees  having  been  sprayed,  the  previous  day,  53  apples 
were  collected  uilder  the  poisoned  tree  and  120  under  its  mate,  U 
per  cent,  of  the  former  being  wormy  and  70  per  cent,  of  the  latter. 
Again,  August  7,  lots  of  98  and  61  apples,  respectively,  were  col- 
lected from  beneath  these  two  trees.  21  per  cent,  of  those  from  the 
tree  sprayed  with  Paris  green  were  found  invaded  by  the  pest— as 
against  56  per  cent,  of  those  from  the  tree  not  treated.  August  27, 
84  per  cent,  of  the  poisoned  apples  fallen  were  infested  and  70  per 
cent,  of  those  not  poisoned.  September  8,  the  ratios  were  respect- 
ively 47  and  79  per  cent. 

The  number  of  fallen  apples  examined  during  the  season  amounted 
to  665  from  the  poisoned  tree  and  1,087  from  the  other.  Of  the 
former  22.7  per  cent,  were  injured  by  ihe  codling  moth ;  of  the  lat- 
ter 65  per  cent.,  the  injuries  to  the  fallen  apples  from  the  experi- 
mental tree  being  thus  a  trifle  over  one  third  of  those  from  the 
check.  On  the  10th  September  the  apples  were  finally  picked  from 
both  these  trees, — 846  from  the  first  and  783  from  the  last. 

It  will  be  noted,  in  passing,  that  a  much  greater  percentage  of 
apples  had  fallen  from  the  tree  not  treated  than  from  its  mate,  the 
ratios  of  fallen  apples  to  the  entire  number  upon  the  trees  in  the 
beginning  being  44  per  cent,  in  the  first  case  and  57  per  cent,  in 
the  second. 

Of  these  ripened  apples  178  were  damaged  by  the  codlijig  moth 
on  the  experimental  tree  and  591  on  its  companion,  the  ratio  for 
the  poisoned  tree  being  21  per  cent,  and  for  the  other  75  per  cent. ; 
or,  roughly,  one  fifth  of  the  ripened  apples  on  the  tree  sprayed  with 
Paris  green  had  been  damaged  by  the  codling  moth  and  three 
fourths  of  those  on  the  other.  Finally,  if  we  take  fallen  and  ripened 
apples  together,  1,511  from  the  poisoned  tree  and  1,820  from  its 
check,  we  find  that  the  codling  moth  had  damaged  22  per  cent,  of 
the  former  and  70  per  cent,  of  the  latter, —something  over  three 
times  as  great  a  ratio  for  the  tree  not  treated  as  for  that  which  had 
been  sprayed.  Or,  more  briefly,  two  thirds  of  the  apples  which 
would  otherwise  have  been  damaged  by  the  codling  moth,  were 
saved  by  the  Paris  green. 

Turning  now  for  a  moment  to  the  second  tree,  similarly  treated, 
I  notice  that  the  ratios  for  the  total  product  of  this  tree  differ  so 
little  from  those  just  given,  that  it  is  not  worth  while  to  detail  them 
here ;  the  ratios,  for  example,  of  both  picked  and  fallen  apples  from 
the  two  treated  trees  being  respectively  22  and  20,  and  for  Uie  two 
checks,  69  and  65.  Finally,  lumping  the  results  from  these  four  trees, 
the  two  poisoned  with  Paris  green  and  their  two  checks,  the  first 
represented  by  2,418  apples  and  the  second  by  2,£64,  we  find  that 
the  codling  moth  had  left  its  mark  upon  21  per  cent,  of  the  former 
and  upon  68  per  cent,  of  the  latter ;  that  is,  more  than  three  times 
as  many  apples  were  damaged  on  the  trees  not  treated  as  upon  those 
which  had  been  sprayed.  In  a  word,  crowding  the  remedy  to  the 
utmost,  we  saved  under  exceptionally  unfavorable  circumstances, 
two  thirds  of  the  predestined  victims  of  the  apple  worm. 
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THE   CUBCULI08. 


Since  Paris  green  has  been  very  generally  recommended  as  a  pro- 
tection against  the  ravages  of  the  cnrcuhos,  both  for  plums  and 
apples,  we  kept  as  careful  a  record  of  curculio  injuries  as  of  those 
by  the  codling  moth.  The  results  will  be  disappointing  to  those  who 
have  formed  their  opinions  of  the  efficacy  of  Paris*  green  as  a  cur- 
cnlio  poison  from'  some  of  the  reports  made  by  fruit  growers.  Al- 
though a  single  spraying  with  Paris  green  has  Seen  reported  to 
completely  defend  the  crop  against  the  curcuiios  for  an  entire  season, 
we  found  this  agent  dt'cidedly  less  effective  against  these  insects 
than  against  the  codling  moth. 

Of  the  1,975  apples  from  these  two  poisoned  trees  which  were  ex- 
amined for  the  curculio  injury,  542,  or  '27.8  per  cent.,  bore  the  brand 
of  these  insect  beaks;  while  of  the  1,172  obtained  from  the  check 
trees,  602,  or  57.8  per  cent.,  had  been  so  injured,  the  ratio  of  ap- 
ples punctured  by  the.  curcuiios  on  the  poisoned  trees  being  nearly 
half  as  many  as  on  those  trees  which  had  not  been  sprayed.  An 
inspection  of  our  tables  shows  that  thid  was  a  fact  apparent 
throughout  the  season. 

Considering  the  picked  apples  only,  the  result  is  somewhat  more 
favorable  than  if  the  fallen  apples  also  are  taken  into  account;  the 
percentage  of  those  damaged  by  the  curcuiios  on  the  check  tree  be- 
ing 76.5,  and  upon  that  sprayed  with  the  Paris  green^  84.4  per  cent. 

The  work  of  both  the  apple  and  the  plum  curculio  was  abundant 
upon  these  trees,  the  latter  being,  however,  greatly  in  excess;  and 
these  statements  apply  to  both  these  species.  In  fact,  I  may  say 
bercy  that  wherever  we  kept  a  complete  record  of  all  curculio  inju- 
ries, we  found  these  to  average  almost  exactly  half  the  number  of 
those  by  the  apple  worms,— evidence  that  the  ''Little  Turk,"  rarely 
noticed  by  the  ai>ple  grower,  is  really  among  his  very  worst  and  most 
dangerous  enemies,  destined,  unless  I  am  much  mistaken,  greatly 
to  increase  in  numbers  and  destructiveness. 

If  we  take  the  codling  moth  and  curcuiios  together,  adding, 
that  is,  all  recognizable  insect  injuries  to  thfise  apples,  we  shall 
find  that  the  Paris  green  diminished  the  total  almost  exactly  one 
half,  44  per  cent,  of  the  apples  on  the  poisoned  trees  being  damaged, 
and  86  per  cent,  of  the  others. 

Occasionally  apples  were  found  apparently  injured  by  insects,  but 
not  in  a  way  to  make  it  possible  to  determine  to  what  species  the 
injury  was  due.  These  oases  I  have  tabulated  as  undetermined  in- 
juries. They  amounted  to  about  18  ner  cent,  of  all  the  apples  ex- 
amined which  were  not  clearly  injured  by  codling  moth  or  curculio. 

It  will  be  a  matter  of  interest  to  report,  while  I  have  the  data  in 
hand,  the  percentage  of  the  fruit  whose  falling  was  due  to  injury  by 
the  codling  moth  and  curcuiios.  Taking  only  the  two  check  trees 
into  account,  we  find  that  of  the  1,859  apples  which  fell  during  the 
season,  1,589,  or  82  per  cent.,  had  been  injured  by  one  or  both  of 
these  insects,  the  remaining  18  per  cent,  having  fallen  from  causes 
not  perceptible. 

—8 
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COST  OF  THE  EXPERIMENT. 


So  much  for  the  dance;  now  what  must  we  pay  the  fiddler?  Do 
apples  raised  with  a  force  pamp  and  fed  on  poison,  possibly  cost 
more  than  their  market  price  ?  Excluding  interest  on  the  cost  of 
the  apparatus,  which  is  too  slight  to  be  taken  into  account,  the  ei- 

!enses  of  application  are  covered  by  the  cost  of  labor  and  material, 
'he  former,  in  our  case,  amounted,  for  the  season,  to  the  hire  of 
two  men  for  thirty-two  minutes  per  tree,  and  the  latter  reached  a 
sum  of  22^  cents  per  tree,  the  total  amount  of  Paris  green  for  each 
tree  being  six  ounces  for  the  season — here  reckoned  at  50  cents  per 
pound.  It  is  evident  that  the  Paris  green  was  used  by  us  in  exces- 
sive quantity,  and  we  shall  soon  find  that  the  trees  were  sprayed 
more  frequently  than  was  necessary  or  expedient.  Further,  if  special 
contrivances  were  used  for  the  distribution  of  the  fluid  in  an  orchard, 
the  time  per  tree  for  a  single  spraying  would  doubtless  be  consid- 
erably lessened  as  the  laborers  became  expert  at  the  work,  so  that 
I  do  not  doubt,  upon  the  whole,  that  10  cents  per  tree,  for  the  sea- 
son, is  a  fair  estimate  of  the  necessary  cost  of  a  sufficient  use  of 
Paris  green  to  give  the  full  effect  of  the  remedy. 

DAMAGE  TO  THE  TBEES. 

Used  with  the  strength  and  frequency  of  our  experiments,  the 
Paris  green  conspicuously  burned  the  leaves.  Probably  from  one 
third  to  one  half  of  those  upon  the  experimental  trees  were  more  or 
less  scorched  and  withered  at  the  edges,  and  a  greater  part  of  the 
leafage  fell  in  autumn  somewhat  prematurely.  In  fact,  our  notes 
show  that  the  leaves  from  one  of  these  trees  were  falling  rapidly 
July  81,  the  tree  treated  with  London  purple  being  similarly  affec- 
ted. We  had  some  evidence  that  the  fruit  itself  was  injurecL  in  oar 
case,  a  surface  discoloration  and  subsequent  local  rotting  of  the  apples 
being  most  evident  on  that  side  of  the  tree  towards  the  prevailisg 
winds  with  which  the  greater  part  of  the  spraying  was  done. 
Thus  the  rather  nice  question  is  raised,  in  our  experiments,  whether 
our  gain  in  apples  was  not  lost  in  damage  to  the  tree.  We  had 
saved  some  fragments  of  the  golden  egg,  but  had  we  not  possibly 
crippled  the  goose  by  our  heroic  surgery  ?  It  is  not  to  be  presumed, 
however,  from  the  above,  that  this  damage  to  fruit  and  foliage  is  a 
necessary  conseqhence  of  the  use  of  Paris  green.  It  is  doubtiess  to 
be  attributed  partly  to  the  purposed  excess  with  which  we  applied 
the  poison,  and  partly  to  our  lack  of  experience  in  spraying  m  the 
beginning  of  the  season. 

DANGERS  TO  STOCK. 

It  of  course  goes  without  saying  that  no  poisonous  substance 
should  be  applied  in  an  orchard  to  which  stock  is  admitted. 


DANGERS   TO   HEALTH. 

Keeping  in  miiid  the  fact  already  repeatedly  alluded  to,  that  our 
use  of  Paris  green  in  these  experiments  was  excessive,  it  will  be 
worth  while  to  repoi^t  the  result  of  a  chemical  analysis.    From  one 
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of  the  trees  last  sprayed  September  3,  apples  were  picked  on  the 
10th  of  that  month  and  brought  to  the  office  in  a  sack.  From 
these,  sound  examples  were  taken  at  random  and  submitted  to 
Prof.  William  McMurtrie,  of  the  chemical  laboratory  of  the  Uni- 
Tersity,  for  analysis.  According  to  his  report*  these  apples  aver- 
aged .9  milligram  of  arsenic  each, — an  amount  such  that  seventy- 
foar  apples  would  convey  a  poisonous  dose. 

Daring  the  interval  between  the  last  spraying  and  the  harvesting 
of  these  apples,  a  violent  storm  had  occurred,  an  inch  or  more  of 
rain  falling,  and  the  wind  blowing  a  gale  for  two  days. 

These  facts  clearly  indicate  that  exposure  to  a  week's  ordinary 
weather,  with  heavy  rain  and  wind,  is  not  sufficient  to  free  the  ap- 
ple from  a  dangerous  amount  of  Paris  green. 

Remembering  that  arsenic  is  one  of  those  substances  likely  to  have 
a  cumulative  effect  if  taken  long  in  small  quantities,  remaining  in 
the  system  and  finally  producing  powerful  results  from  very  small 
doses,  it  will  be  seen  that  it  would  not  do  to  have  the  family  ap- 
ple supply  dusted,  even  very  lightly,  with  any  arsenical  substance^ 
I  only  mention  these  matters  to  indicate  the  great  importance  of 
a  careful  investigation  as  to  the  length  of  time  and  the  circum- 
Btauces  within  which  Paris  green  may  be  safely  used  in  the  or- 
chard. Certainly  we  may  say  that  it  would  be  quite  inexcusable  to 
apply  it  during  the  latter  part  of  the  season,  or,  indeed,  for  some 
time  previous  to  the  ripening  of  the  apples,  whether  they  are  early 
or  late. 

As  the  codling  moth  continues  its  attack  throughout  the  entire 
summer,  small  larvs  appearing  in  our  collections  as  late  as  Sep- 
tember,  it  is  clear  that  Paris  green,  even  if  completely  effective 
when  thoroughly  applied,  cannot  be  relied  upon  wholly  to  prevent 
injury  b^  this  insect.  During  the  latter  part  of  the  season,  when 
its  use  IS  inadmissible,  the  apples  will  be  subject  to  damage  by 
the  later  codling  moths. 

LONDON  PURPLE. 

The  London  purple  experiment  was  in  all  respects  similar  to  that 
with  Paris  green,  except  that  a  somewhat  smaller  ratio  of  the 
poison  was  used  and  that  only  one   tree  was  carried  through  the 

*Uhiybb8Ity  07  Illinois.  Depabtmfnt  or  Ghbhibtbt.  ) 
^  ChamI^aiom,  111..  October  20. 1885.        f 

Prof,  S,  A,  Forbes,  State.  Entomologist: 

DiAB  SfB:  I  have  the  honor  to  submit  the  followlDg  report  upon  examinatipn  for  ar- 
^Qfc  upon  apples  from  trees  whioh  had  received  arsenical  spray  for  destruction  of  in- 

6«CtS. 

The  apples  were  preserved,  as  received,  in  a  closed  box  until  needed  for  examination. 
Flrstt  one  was  taken  and  submitted  to  qualitive  test  for  arscDic  by  the  application  of  the 
Marsh  test.  The  presence  of  the  poNoo  was  detected.  To  determine  the  quantity  of  ar- 
senic present  another  and  large  apple  was  selected,  treated  to  destroy  its  organic  constit- 
Qf^Dts,  and  the  arsenic  separated  in  the  metallic  state  by  means  of  the  Marsh  apparatus  as 
before.   The  results  are  as  follows: 

Weight  of  apple  taken.  76.025  grammes;  weight  of  arsenic  secured,  0.0O09  grammes  ; 
K'rceotage  of  arsenic.  0.0013. 

Kespeetfully  submitted. 

WM.  McMUBTRIE.  E.  M.  Ph.  D.. 

Prof,  of  Chemistry,  UniversUu  of  UUnois. 


86 

season.  A  second  tree,  sprayed  in  the  beginning,  was  abandoned 
because  the  orchard  in  wnich  it  was  situated  was  pastured  with 
cattle. 

The  London  purple  used  was  obtained  from  the  Hemmingway 
London  Purple  Company,  New  York,  with  the  understanding  that 
it  was  intended  for  experiment  and  under  a  promise  to  report  the 
results  to  them.  There  is  consequently  every  reason  to  suppose 
that  it  was  a  good  sample  of  the  article.  By  Prof.  McMuftne  it 
was  found  tcf^  contain  22.25  per  cent,  of  'metallic  arsenic.  C^par- 
ing  this  ratio  with  that  given  for  the  Paris  green  we  find  that  in 
applications  of  the  latter  substance  we  used  the  equivalent  of  50.5 
grains  of  metallic  arsenic  to  the  bucket  of  water  (£0  grains  to  the 
gallon)  and  in  the  London  purple  applications  87.2  grains  of  ar- 
senic to  the  same  ^nearly  15  grams  to  the  gallon), — the  Paris  green 
fluids  being  thus  about  one  third  stronger  in  arsenic  than  the  Lon- 
don purple.  In  Paris  green  the  arsenic  is  combined  with  copper 
to  form  an  arseniate  of  copper,  while  in  London  purple  it  is  com- 
bined with  lime  to  form  the  arseniate  of  lime.  Whether  this  differ- 
ence in  composition  is  likely  to  make  any  perceptible  difference  in 
the  insecticide  activity  of  the  two  substances,  I  am  unable  to  say. 

The  tree  was  treated  eight  times,  as  in  the  Paris  green  experi- 
ment, commencing  June  18  i^nd  ending  September  8,  and,  as  usual, 
a  check  was  selected  in  its  immediate  vicmity,  not  treated  at  all. 
The  course  of  events  was  in  all  respects  similar  to  that  detailed 
under  "Paris  Green,"  except  that  the  differences  between  the  pois- 
oned tree  and  its  check  were,  all  along,  less  than  in  the  other  ei- 
Seriment.  For  example,  84  per  cent,  of  the  fallen  apples  obtained 
uly  16  from  the  poisoned  tree  had  been  injured  by  the  codling 
moth  as  against  62  per  cent,  from  the  check,  while  the  correspond- 
ing Paris  green  trees  gave  us  at  this  date,  it  will  be  remembered, 
7  per  cent,  and  53  per  cent. 

Examining  the  whole  number  of  fallen  apples  collected  during 
the  season,  we  found  that  of  1,048  from  the  experimental  tree, 
495,  or  47  per  cent.,  had  been  penetrated  by  the  larva  of  the  cod- 
ling moth,  while  of  the  1,828  apples  gathered  under  the  compan- 
ion check,  1,040,  or  57  per  cent.,  were  so  injured.  Of  these  fallen 
apples,  consequently,  the  number  injured  in  the  check  lot  was  only 
about  10  per  cent,  greater  than  those  injured  in  the  experimental 
collection.  The  picked  apples  at  the  end  of  the  season  gave  a  sim- 
ilar result,  61  per  cent,  or  those  on  the  experimental  tree  having 
been  injured  by  the  codling  moth  and  76  per  cent,  of  those  on  the 
check, — a  difference,  in  this  case,  of  only  15  per  cent,  in  favor  of 
the  poisoned  tree. 

Taking  all  the  apples,  both  fallen  and  ripened,  we  find  that  49 
per  cent  of  those  treated  with  London  purple  were  injured  and  59 
per  cent,  of  those  not  so  treated ;  again  a  difference  of  only  10 
per  cent,  in  favor  of  the  experimental  lot.  Comparing  the  general 
averages  of  these  London  purple  trees  with  those  of  the  trees 
sprayed  with  Paris  green,  we  see  that  the  latter  application  was 
from  two  to  three  times  as  effective  as  the  former — both  being 
used  in  quantity  to  bum  the  foliage. 


87 

The  showing  was  very  nearly  the  same  for  the  curcuh'os  as  for 
the  codling  moth,— 89  per  cent,  of  the  apples  injured  where  the  tree 
had  been  sprayed  with  London  purple,  and  48  per  cent,  where  it 
had  not  been  so  treated. 

For  the  remaining  particulars  of  this  experiment,  I  refer  the 
reader  to  the  tables  appended  to  this  paper,  adding  only  the  fact 
that  the  entire  number  of  apples  handled  from  these  two  London 
purple  trees  was  8,241.  Late  in  the  season  some  scorching  of  the 
leaves  similar  to  that  attributed  to  the  Paris  green  was  noticed  on 
this  London  purple  tree;  less  serious,  however,  than  in  the  other 
casp. 


LIHB. 

Lime  has  been  commonly  used  as  an  insecticide,  in  the  form  of 
a  powder  to  be  dusted  on  the  plant,  but  as  this  mode  of  distribu- 
tion is  very  inconvenient  in  the  orchard,  we  applied  it  in  the  same 
way  as  the  arsenical  poisons,  stirring  it  ap  in  water  and  throwing 
it  upon  the  tree  with  a  pump. 

No  exact  measurement  was  made  of  the  ratio  of  lime  to  water, 
but  as  large  a  quantity  was  used  as  could  be  conveniently  managed, 
no  degree  of  injury  to  the  foliage  being  anticipated. 

Fresh  air-slaked  lime  was  mixed  with  water  and  thrown  imme- 
diately upon  the  tree.  A  quantity  was  used  sufficient  to  whiten  the 
leaves  slightly  as  the  water  dried  away.  The  same  number  of  ap- 
plications was  made  as  in  the  other  experiments,  commencing  June 
13,  except  that  the  apples  on  one  of  the  trees  ripened  before  the  date  of 
the  last  spraying,  and  consequently  this  tree  received  but  seven  appli- 
cations. The  first  two  trees  selected,  the  experimental  tree  and  its 
check,  were  of  the  same  variety  and  'in  all  respects  similar.  The 
first  spraying  was  extraordinarily  profuse  on  account  of  the  frequent 
stoppage  of  the  cyclone  nozzle  with  the  particles  of  lime,  several 
buckets  of  lime  water  being  used  to  each  tree. 

On  the  7th  July  a  cursory  search  was  made  for  the  codling  moth, 
and  one  example  was  found  upon  each  of  the  two  trees  sprayed. 
The  lime  of  the  last  spraying,  done  a  week  before,  was  still  visible 
on  the  leaves,  notwithstanding  several  intervening  showers.  From 
the  examination  of  the  fallen  apples  collected  under  this  tree  and 
its  check,  there  was  no  evidence  of  any  effect  upon  the  codling 
moth,  58  per  cent,  of  the  1,615  apples  from  the  experimental  tree 
having  been  burrowed  by  the  worms,  as  compared  with  46  per  cent, 
of  the  1,609  apples  from  the  check.  The  same  inefficiency  of  the 
lime  was  indicated  by  an  examination  of  the  apples  upon  the  trees, 
20(]  apples  upon  the  treated  tree  containing,  July  21,  18  larvae  of 
the  coaling  moth,  and  200  from  the  check  containing  16  such  larvae. 
The  picked  apples  gave  only  a  slightly  different  result ;  70  per  cent, 
of  those  treated  with  lime  contained  the  codling  moth  and  78  per 
cent,  of  those  not  so  treated.  The  final  ratios  for  the  year,  includ- 
ing both  fallen  and  ripened  apples,  were  54  per  cent,  of  wormy 
apples  for  the  tree  sprayed  with   lime   water   and   50  per  cent,  for 
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its  companion,  the  first  tree  bearing,  all  told,  1  JOB  apples  and  the 
second  1,825.  The  effect  upon  the  codling  moth  of  treatment  with 
lime  was,  consequently,  absolutely  nothing. 

With  respect  to  the  curculios,  however,  the  case  was  slightly 
different,  the  lime  having  apparently  some  perceptible  effect  on  the 
numbers  of  these  insects.  Almost  exactly  one  third  more  apples 
had  been  damaged  by  the  curculios  on  the  trees  not  treated  than 
on  those  sprayed  with  lime  water, — the  ratios  being  respectively 
29.6  and  38.8  per  cent,  for  the  picked  apples,  and  31  and  40.6  per 
cent,  for  all  the  apples  of  the  season  taken  together.  By  a  very 
remarkable  coincidence,  the  two  ratios  representing*  all  descriptions 
of  injury  to  the  fruit  of  these  two  trees  were  precisely  alike,— 72.fi 
per  cent,  for  each.  As  the  final  result  of  this  experiment,  we  must 
conclude  that  time  spent  in  treating  the  apple  orchard  with  lime 
for  the  codling  moth  would  be  wholly  thrown  away.  So  much  for 
the  first  tree. 

When  I  came,  however,  to  tabulate  and  inspect  the  record  of  the 
second,  I  was  astonished  and  puzzled  by  a  totally  different  exhibit 
of  results.  Of  the  ripened  fruit  of  this  second  tree  sprayed  with 
lime  water,  only  4,6  per  cent,  was  wormy,  while  of  the  check  selected 
for  comparison,  71  per  cent,  had  been  affected  by  the  codling  moth,— 
an  enormous  and  surprising  difference.  Taking  together  the  fallen 
fruit  and  that  harvested  at  the  end  of  the  season,  the  ratios  for  the 
lime-water  tree  and  its  mate  were,  respectively,  26.5  and  67.5  per 
cent., — facts  which  seemed  altogether  irreconcilable  with  the  conclu- 
sions drawn  from  the  preceding  table.  A  closer  inspection  of  the 
history  of  this  experiment  brought  out,  however,  some  interesting 
points,  which  not  only  serve  to  explain  this  discrepancy,  but  also 
give  us  some  unexpected  information  upon  a  subject  not  taken  into 
account  in  planning  these  experiments.  Owing  to  the  limited  nnm- 
ber  of  trees  from  which  the  selection  was  made,  it  was  impossible 
to  find  a  proper  mate  for  the  tree  last  treated  with  lime,  the  check 
used  being  of  a  different  variety  and  containing  only  a  small  nnni- 
her  of  apples,  while  the  tree  treated  was  much  the  most  heavily 
loaded  of  any  covered  by  these  experiments.  From  the  latter  3,555 
apples  were  taken ;  from  the  former  only  820,  the  lime-water  tree  thus 
bearing  more  than  four  times  as  many  as  its  fellow.  A  great  quan- 
tity of  the.'^e  limed  apples,  2,869  in  number,  fell  during  the  sumnaer, 
leaving  only  686  apples  (about  two  bushels)  upon  the  tree  at  the  end 
of  August,  and  nearly  half  of  these  fallen  apples  were  dropped  withoat 
apparent  injury.  Clearly,  the  other  tree,  starting  with  so  small  a 
number  of  apples  and  dropping  only  a  little  more  than  half  of  them, 
was  totally  unfit  for  a  check  upon  this.  Now,  besides  the  differences 
between  these  two  trees  with  respect  to  the  lime-water  treatment 
and  the  number  of  apples  borne  by  each,  the  only  other  perceptible 
difference  was  in  the  variety  of  apple.  Both  were  early  apples  and 
of  similar  texture,  but  evidently  not  of  the  same  kind.  It  is  not 
supposable  that  a  mere  difference  in  variety,  not  involving  a  difference 
in  season  or  important  difference  in  quality  of  fruit,  could  have  any 
influence  on  injuries  by  the  codling  mo'h;  neither  have  any  obser- 
vations to  this  effect  been  made  by  either  entomologists  or  fruit 
growers,  so  far  as  I  am  aware,  all  varieties  of  similar  quality  being 
equally  subject  to  injury  by  this  insect.    (Taschenberg  reports,  how- 
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ever,  that  the  finer  apples  are  more  liable  to  attack  than  the  coarser 
kinds.)  We  have  left,  then,  only  the  difference  in  abundance  of 
apples  npon  these  two  trees  to  account  for  the  extremely  different 
ratios  of  insect  injury.  It  would  seem  that  each  tree  in  the  orchard 
attracts  an  approximately  equal  share  of  codling  moths,  and  that 
wheu  a  tree  bears  but  few  apples,  a  large  percentage  of  these  will 
be  attacked ;  while  if  the  apples  are  numerous,  the  attack  will  be 
less  concentrated,  and  the  ratio  of  injury  proportionally  diminished. 
These  circumstances  will  perhaps  explain  some  of  the  extravagant 
claims  set  up  for  the  efficiency  of  arsenical  poisons  and  other  reme- 
dies as  applied  to  the  codlmg  moth  and  the  curculios.  If  I  had 
ventured  to  report  to  you  upon  the  strength  of  a  single  instance, 
and  if  that  instance  had  happened  to  be  the  present,  I  should  have 
asserted  no  less  positively  than  others  the  remarkable  value  of  lime 
as  a  remedy  against  the  codling  moth  or  apple  worm. 

NATURAL  HISTORY   OF  THE   CODLING  MOTH. 

This  insect  is  currently  reported  to  breed  twice  duriug  the  year, 
one  brood  of  the  moths  appearing  in  early  spring,  and  the  second 
in  midsummer.  The  most  elaborate  observations  made  upon  its  life 
history  with  which  I  am  acquainted,  are  those  reported  by  Mr. 
Charles  G.  Atkins  in  the  ''Agriculture  of  Maine"  for  1883,  and  as  a 
result  of  his  observations,  be  concludes  that,  in  the  latitude  of 
Maine,  at  least,  only  a  single  brood  occurs,  distributed  in  its  devel- 
opment over  a  considerable  part  of  the  season.  Our  collections  and 
observations  made  this  year  sdow,  however,  that  in  central  Illinois 
the  insect  is  unquestionably  two-brooded,  the  moths  of  the  second 
brood  occurring  in  July.  On  the  24th  July,  at  which  date  nearly 
1,100  apples  injured  by  the  codling  moth  larvae  were  examined,  not 
over  a  dozen  of  these  larvas  were  found  in  the  fruit.  A  single 
pupa  also  occurred  in  an  apple.  Gurculio  larvae,  it  may  be  worth 
while  to  note,  were  at  this  time  decidedly  abundant.  On  the  81st 
July,  again,  no  mature  larvae  whatever  were  found,  but  a  few  very 
small  ones  were  detected  at  the  blossom  end  of  the  apple, — evidently 
young  of  the  second  brood.  By* August  7  the  average  length  of  forty 
examples  removed  from  the  apples,  was  7.6  mm. — a  little  more  than 
one  fourth  of  an  inch — ^while,  by  the  27th  August,  the  average  of 
twenty  examples  was  10.1  mm.,  or  about  two  fifths  of  an  inch.  On 
the  81st  of  this  month,  three  fourths  of  the  apples  injured  by  the 
apple  worm  still  contained  the  larvae,  many  of  them  in  the  blossom 
end  of  the  apple,  and  so  small  as  to  be  difficult  of  detection.  This 
circumstance  is  of  interest  as  showing  that  the  second  brood  is  more 
numeroQS  than  the  first, — a  reason  aaditional  to  those  already  men- 
tioned why  no  complete  protection  to  the  fruit  can  be  afforded  by 
spraying  only  early  in  the  season. 

CONCLUSION. 

And  now,  in  conclusion,  I  will  give  you  a  summary  and  brief  re- 
capitulation of  the  whole  matter: 

(1).  The  investigation  was  undertaken  to  test  the  efficiency  of  lime 
and  arsenical  poisons  as  insecticides  for  the  codling  moth  and  apple 
and  plum  curculios  in  the  apple  orchard. 
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(2.)  Owing  to  the  Bcarcity  of  apples  and  the  abundance  of  apple 
insects,  the  season  was  the  most  unfavorable  possible  for  the  boc- 
cess  of  these  remedies. 

(8.)  The  insecticides  were  applied  suspended  in  water,  the  Paris 
green  in  the  ratio  of  one  and  a  half  ounces  to  five  gallons,  the  Lon- 
don purple  in  half  that  weight,  and  the  lime  in  indefinite  amoont. 

(4.)  The  spraying  with  Paris  green  began  when  the  apples  were 
about  as  large  as  currants ;  and  four  days  later,  with  the  London 
purple  and  lime. 

(5.)  All  the  trees  were  thoroughly  sprayed  seven  and  eight  times 
between  June  9  and  September  8. 

(6.)  The  fallen  apples  were  gathered  six  times  from  July  16  on- 
ward, and  those  remainining  were  picked  as  they  ripened. 

(7.)  All  the  apples,  both  fallen  and^ripened,  16,529  in  number, 
were  examined  individually  for  insect  injuries,  and  those  due  to  the 
codling  moth  and  curculios  were  separately  noted. 

(8.)  As  a  result  of  the  examination  of  2,418  apples  from  trees 
which  had  been  sprayed  with  Paris  green,  and  of  2,964  others  from 
check  trees  which  had  not  been  so  treated,  it  appealed  at  the  end 
of  the  season  that  21  per  cent,  of  the  poisoned  apples  had  been  in- 
fested by  the  codling  moth  and  67.8  of  those  not  so  treated;  while 
27.8  per  cent,  of  the  poisoned  lot  had  been  infested  by  the  curculios 
and  51.8  per  cent  of  those  not  sprayed.  That  is  to  say,  treatment 
with  Paris  green  had  saved  something  more  -than  two  thirds  of  the 
apples  which  would  otherwise  have  been  damaged  by  the  codling 
moth,  and  something  more  than  half  of  those  which  would  have 
been  sacrificed  to  the  curculio.  It  should  be  remembered  in  this 
connection  that  the  Paris  green  not  only  serves  to  protect  the  apples 
from  attack,  but  by  actually  destroying  the  insects  must  assist  to 
lessen  the  amount  of  insect  injury  in  succeeding  years.  Analysis  of 
apples  one  week  after  treatment  with  Paris  green,  a  heavy  storm 
intervening,  gave  abundant  evidence  that  this  insecticide  could 
not  be  safely  applied  for  some  weeks  preceding  the  harvesting  of 
the  fruit. 

(9.)  As  a  result  of  the  comparison  of  1,205  apples  from  a  single 
tree  sprayed  with  London  purple,  and  2,086  apples  from  a  check 
tree  not  so  treated,  it  appeared  that  49  per  cent,  of  the  former  were 
affected  by  the  codling  moth  and  58.8  of  the  latter,  and  also  that 
39  per  cent,  of  the  first  lot  of  apples  had  been  invaded  by  curculios 
and  48  per  cent,  of  the  becond  lot.  The  London  purple  thus  saved 
about  one  sixth  of  the  apples  which  would  otherwise  have  been  sac- 
rificed to  the  codling  moth  and  about  one  fifth  of  those  otherwise 
to  be  spoiled  by  the  curculios. 

In  comparing  these  results  with  those  derived  from  the  Paris 
green  eKoerimsnt  it  must  be  renembered,  however,  that  the  spray- 
ing With  London  purple  began  four  days  later  than  that  with  Paris 
green,  and  that  the  latter,  as  used,  contained  about  one  third  more 
arsenic  than  the  former.  It  should  bs  farther  noted  that  both  were 
applied  to  the  limit  of  considerable  damage  to  the  foliage,  conspic- 
uous as  early  as  the  last  of  July. 
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(10.)  1,706  appled  obtained  from  a  tree  treated  with  lime,  as 
compared  with  1,825  apples  collected  from  a  tree  of  the  same  variety 
used  as  a  check,  show  that  53.9  per  cent,  of  the  former  contained 
the  apple  worm,  and  49.8  per  cent,  of  the  latter,  thus  indicating  the 
aselessness  of  this  substance  as  against  the  codling  moth.  A  simi- 
lar application  made  to  a  tree  heavily  loaded  with  fruit,  bearing  in 
all  8,555  apples,  and  placed  in  comparison  with  a  tree  of  another 
variety  bearing  only  820  apples,  serves  merely  to  show  that  the 
ratio  of  codling  moth  injury  to  the  fruit  of  a  single  tree  depends 
largely  upon  the  number  of  apples  borne.  The  lime  had  no  inju- 
rious effect  whatever  upon  the  foliage.  While  producing  some  effect 
on  the  curculios,  seemingly  lessening  the  damage  about  one  fourth, 
lime  is  less  efficient  in  this  respect  than  Paris  green. 

(11.)  As  bands  for  traps  serve  only  to  capture  the  apple  worm 
after  it  has  done  its  miscnief,  and  hence  only  interpose  a  general 
protection  against  future  attack,  and  are  moreover  liable  to  be  rendered 
ineffectual  by  the  neglect  of  one's  neighbors,  the  use  of  Paris  green 
will  serve  at  least  as  a  valuable  addition  to  remedial  measures 
against  the  codling  moth.  Since  it  may  be  safely  applied,  however, 
only  for  the  spring  brood,  it  is  best  to  use  both  bands  and  insecti- 
cides, each  measure  supplying  the  deficiencies  of  the  other. 

(12.)  Attending  only  to  the  picked  apples,  and  condensing  our 
statement  of  results  to  the  last  extreme,  we  may  say  that,  under 
the  most  unfavorable  circumstances,  Paris  green  will  save,  to  ripen- 
ing, at  a  probable  expense  of  ten  cents  per  tree,  seven  tenths  of  the 
apples  which  must,  otherwise  be  conceded  to  the  codling  moth ;  that 
London  puii)le  will  apparently  save  about  one-fifth  of  them;  and 
that  lime  will  save  none. 

Furthermore,  if  we  must  judge  from  results  thus  far  reached, 
these  various  applications  are  of  too  slight  effect  upon  the  apple 
and  plum  curculios  to  make  them  worthy  of  use  against  these  in- 
sects, Paris  green  diminishing  curculio  blemishes  less  than  one  half^ 
London  purple  about  one  fifth,  and  lime  not  far  from  one  fourth. 

(13.)  Our  observations  upon  the  life  history  of  the  codling  moth 
merely  confirm  the  statement  of  previous  observers  in  this  latitude 
to  the  effect  that  the  insect  is  double-brooded.  It  is  apparent,  how- 
ever, that  the  first  attack  is  not  made  upon  the  apple  until  this 
has  reached  the  size  of  a  small  pea. 

For  next  year  I  propose,  if  the  conditions  are  at  all  favorable,  to 
carry  on  these  experiments  on  a  larger  scale,  to  vary  them  in  such 
a  way  as  to  show  the  smallest  quantity  of  the  poison  and  the  fewest 
applications  tltiat  will  effect  the  purpose  of  protection,  and  to 
thoroughly  test  other  remedial  measures  than  those  we  have  studied 
this  year. 
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A  SECOND  CONTEIBUTION  TO  THE  LIFE  HISTORY  OF  THE 
CORN  PLANT  LOUSE  {Aphis  maidis,  Fitch.) 

^T  H.  GABMAN. 

In  continuing  the  study  of  the  life  history  of  the  com  plant 
louse,  at  the  beginning  of  the  summer  of  1885  a  large  frame  was 
erected  out  of  doors  and  so  enclosed  as  to  exclude  insects  from 
without  and  to  prevent  those  within  from  escaping.  In  this  en- 
closed frame  three  hills  of  field  corn  were  planted  and  on  their  ap- 
pearance above  ground  one  of  them  was  stocked  with  a  colony  of 
Lasius  alienus,  Forst.,*  the  small  ant  which  habitually  attends  the 
root  form  of  this  plant  louse.  The  ants  made  themselves  quar- 
ters about  the  roots  of  the  com,  and  on  the  19th  of  July  a  number 
of  wingless  viviparous  female  lice,  with  their  young  and  one  papa, 
were  placed  within  reach  of  the  ants  and  were  at  once  carried 
to  the  roots  of  the  corn  by  the  latter.  On  the  22d  of  July  other  root 
lice,  wingless  and  winged,  were  placed  near  the  stocked  plants  and 
were  also  carried  to  the  roots. 

With  a  view  to  learning  whether  or  not  root  lice  would  of  them- 
selves make  their  way  to  the  roots  of  com,  on  July  22d  and  subse- 
quently many  specimens  were  placed  at  the  base  of  one  of  the  MUb 
not  colonized  with  ants.  They  always  disappeared,  but  could  not 
be  found  afterwards  on  the  roots.  The  plants  with  which  they  were 
placed  continued  to  grow  as  well, as  the  third  hill  under  cover, 
which  from  the  first  had  not  been  disturbed,  and  at  the  close  of 
the  summer  careful  search  did  not  disclose  lice  on  the  roots. 

The  injurious  effect  of  the  lice  on  the  infested  plants  was  soon 
noticeable  in  their  smaller  size  and  less  vigorous  growth.  At 
various  times  during  the  summer  the  burrows  of  the  ants  along  the 
roots  were  uncovered,  revealing  each  time  the  presence  of  liee. 
From  July  23d  until  the  first  of  August  winged  lice  came  from  these 
burrows  and  were  sometimes  found  on  the  blades  of  com,  but  more 
frequently  on  the  inside  of  the  enclosing  cloth  of  the  frame.  These 
winged  individuals  showed  no  disposition  to  establish  colonies  on 
the  blades  of  com,  but  on  the  contrary  seemed  desirous  of  leaving 
the  plants  as  soon  as  possible.    All  were  viviparous  females  and  in 

^^^  -  -■  ,  III  I  ■ll___ M  ■* 

•This  specleft  has  bcenfheretofore  mentioned  In  theee  reports  as  Lasius  flavutt,  on  the 
streneth  of  a  determination  made  for  us  In  1882  by  a  distinguished  student  of  American 
Formiclda>.  Doubts  arising  as  to  the  correctness  of  this  speclflo  name,  espeoially  9A  the 
habits  of  our  species  were  very  different  from  those  of  iT.  ftavus  an  reported  intheoid 
world,  specimens  were  sent,  in  1885,  to  Dr.  Aujf.  Forel.  of  Geneva.  Switzerland,  and  the 
name  here  given  rosts  on  his  authority.— S.  A.  F.l 
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several  cases  where  confined  upon  the  plants,  although  sometimes 
inserting  the  beak  and  feeding,  they  died  with  the  ovaries  filled 
with  young.  The  migration  of  winged  lice  from  the  ground  was  ob- 
served at  the  same  time  in  neighboring  fields  where,  on  the  27th  of 
July,  many  of  these  winged  lice,  chiefly  dead,  were  found  on  the 
blades.  A  careful  search  of  the  roots,  made  at  the  same  time, 
showed  that  the  root  form  was  now  rare  in  situations  in  which  it 
had  done  most  injury  in  the  spring. 

Root  lice  were  observed  on  the  enclosed  corn  until  the  latter  part 
of  August,  but  were  not  again  uncovered  until  October  7,  the  anta 
in  the  meantime  being  constantly  observed  running  in  and  out.  On 
the  morning  of  October  7,  the  infested  plants  were  dug  up  carefully 
aod  carried  in  doors  for  careful  examination,  and  upon  one  of  the 
roots  which  had  several  times  during  the  season  been  found  ta 
support  plant  lice  was  found  a  small  colony  of  oviparous  females, 
the  only  egg-laying  examples  of  the  species  which  up  to  the  timo 
had  been  seen.  They  bear  a  close  resemblance  to  the  more 
common  viviparous  female  of  the  root  form,  as  the  following  de- 
scription will  show : — 

The  Chiparcms  Female  Aphis  rnaidis  [root  form]. — General  color, 
dull  green ;  body  covered  with  a  glaucous  bloom.  Above,  head  dusky,, 
prothorax  chiefly  dusky,  the  three  succeeding  segments  each  with  a 
median  transverse  dusky  blotch,  all  the  segments  behind  the  pro- 
thorax  with  a  marginal  and  submarginal  series  of  dusky  specks  on 
each  side.  Below,  head  and  prothorax  dusky,  two  dark  spots  out- 
side the  coxa  of  the  middle  leg,  a  dusky  line  before  the  coxa  of  the 
hind  leg,  abdominal  segments  with  two  series  of  dusky  specks  on 
each  side  and  a  pair  of  dark  spots  before  the  cauda.  Antennse, 
two  basal  articles,  third  and  fourth  at  tips,  and  fifth  and  sixth 
chiefly,  dusky.  Eye  brownish  red.  Bostrum  dusky.  Anterior  and 
middle  legs  with  the  coxsb,  femora  except  at  bases,  tibise  at  tips, 
and  tarsi  except  bases,  dusky.  Posterior  leg,  excepting  the  extreme 
base  of  the  femur,  black.  Cornicles  black.  Cauaa  with  black  bor- 
der. Body  stout,  its  greatest  width  at  about  the  middle.  Outline 
of  the  front  seen  from  above  incurved  medially.  Antenna  with 
first  and  second  articles  equal  in  length,  the  first  stoutest ;  third 
article  about  equal  in  length  to  the  fourth  and  fifth  together,  the 
latter  nearly  equal  in  length  and  similar  in  form ;  basal  part  of 
sixth  article  shorter  than  the  distal  part,  about  equal  to  the  fifth 
in  length.  Cornicles  short,  not  at  all  swollen  at  tne  middle.  The 
limbs  and  cauda  have  the  usual  slight  pubescence  of  members  of 
the  genus  Aphis. 

Length  of  body 2.27  mm. 

Width  of  body 1.20  mm. 

Antenna 80  mm. 

Cornicle .20  mm. 

Perfectly  developed  eggs  taken  from  the  ovaries  ^re  oval  in  shape, 
pale  yellow  in  color,  and  measure  about  .78  mm. 

In  addition  to  the  discovery  of  the  oviparous  female  of  the  root 
form  another  interesting  fact  in  the  life  history  was  observed  dur- 
ing the  season.  A  careful  lookout  was  kept  for  any  tendency  of  the 
plant  lice,  both  within  and  outside  the  enclosed  frame,  to  breed  on 
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plants  other  than  com,  and  on  the  80th  of  Angast  indubitable 
Aphis  maidis  of  the  ssrial  form  were  found  to  be  not  uncommon  in 
places  on  young  grasses  which  later  were  found  to  be  Panieum. 
After  this  date  they  were  repeatedly  found  on  this  grass.  All  those 
examined  from  the  grasses  were  apterous  viviparous  females  and 
young. 


On  the  Injurious  Locusts  of  Gentbal  Illinois. 

bt  olabence  m.  weed. 

One  of  the  most  notable  entomological  events  of  the  year  1885,  in 
Illinois,  was  the  destructive  outbreak  of  two  common  and  widely 
distributed  species  of  locusts,  or  grasshoppers  as  they  are  more 
familiarly  known,  the  red-legged  locust  {Pezotettix  femur  rubrum) 
and  the  olive  locust  (Pezotettix  differentialis),  which  resulted  in  much 
serious  injury  to  various  farm  and  garden  crops,  and  caused  no 
little  apprehension  concerning  future  attack  in  many  farming  com- 
munities. The  region  infested  may  be  broadly  indicated  as  the  area 
between  the  fortieth  and  forty-second  parallels  of  latitude,  or  in- 
cluded within  a  parallelogram  haying  the  eastern  and  western 
boundaries  of  the  State  for  two  of  its  sides,  and  horizontal  lines 
passing  throui3:h  the  central  portion  of  Champaign  county  on 
the  south  and  the  northern  boundary  of  DuPage  county  on  the 
north  for  the  other  two.  But  the  region  of  greatest  injury  was 
much  more  limited  than  this,  being,  as  stated  by  Prof.  Forbes  in 
an  article  ''On  Some  IlUnois  Locusts,"  published  in  the  Crop  Re- 
port of  the  Illinois  Department  of  Agrieulture,  for  August,  1885 
''nearly  circumscribed  by  a  line  running  from  the  mouth  of  Bock 
Biver  to  LaSalle,  ^hence  down  the  Illinois  Central  Bailroad  to 
BloomingtoUj  and  fititm  there  to  Quincy,  nearly  all  the  accounts 
of  serious  mischief  coming  from  the  vicinity  of  Galesburg  and  Peoria, 
in  the  triangular  region  between  those  points  and  the  Illinois  river 
to  the  southward  of  the  former  place,  in  the  report  just  cited,  cor- 
respondents record  that  the  grasshoppers  were  so  abundant  as  to 
cover  the  pastures  in  Bureau,  Durage,  and  Fulton  counties;  that 
oats  were  "injured  to  a  considerable  extent  just  before  harvesting" 
in  Grundy  county ;  that  "grasshoppers  are  in  greater  numbers  than 
for  twenty-five  years"  in  Henry  county ;  that  oats  are  poor  in  Iro- 
quois county,  "the  grasshoppers  having  cut  off  the  heads  of  fnily 
one  third  of  the  crop;*'  that  the  pests  "have  injured  the  oat  crop 
some*'  in  Kankakee  county,  as  is  the  case  in  Livingston  county, 
where,  also,  "the  condition  of  pastures  is  not  good,  owing  to  tie 
drouth  and  grasshoppers.'*  From  McDonough  county  the  corres- 
pondent writes  that  grasshoppers  are  very  numerous  and  are  "in- 
juring the  corn  to  some  extent;**  while  in  McLean  county  "the 
pastures  were  doing  well  until  the  grasshoppers  began  to  work  on 
them.**  In  Peoria  county,  according  to  the  report,  "the  prospect 
for  an  average  yield  of  corn  is  not  encouraging,  owing  to  the  ?ast 
amount  of  replanting  and  the  injury  done  by  grasshoppers,**  while 
'*oats  have   been   injured  in    Bock   Island   county;  ana  there  was 
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"some  complaint  of  grasshoppers  damaging  corn'*  in  Stark  county. 
Correspondents  also  state  that  the  pests  had  injured  oats  ''very 
mach''  in  Tazewell  county;  that  "oats  were  injured  by  grasshoppers" 
in  Warren  county,  and,  finally,  that  "the  grasshoppers  were  very 
numerous  and  did  some  damage  to  meadows  and  oats  in  Woodford 
county." 

HABITS  AND  LIFE  HISTORY. 

Prof.  Forbes  has  summarized,  in  the  article  mentioned  above,  the 
life  history  of  these  species  as  follows : 

"These  locusts  are  single-brooded  as  far  as  observed;  they  hiber- 
nate in  the  egg,  hatching  in  midsummer;  pass  through  five  succes- 
sive moults,  gaining  their  full  size,  and  with  this  their  wings,  in 
August,  and  commence  to  lay  their  eggs  in  September.  The  females 
deposit  these  in  the  earth,  boring  cylindrical  holes  for  the  purpose 
with  the  abdomen,  and  laying  the  eggs  in  a  symmetrical  mass  within 
the  burrow  thus  formed.  With  the  egg  mass  is  extruded  a  quantity 
of  mucus,  which  soon  hardens  and  forms  a  sort  of  case  or  matrix, 
in  which  the  eggs  are  imbedded.  The  upper  part  of  the  hole  is  also 
filled  with  this  mucus.  The  female  is  commonly  busied  from  two 
to  four  or  five  hours  in  the  deposit  of  a  single  egg  mass,  and  lays, 
ordinarily,  from  two  to  four  such  masses  in  different  holes,  upon 
different  days,  commencing  this  process  of  oviposition,  as  a  rule, 
about  a  month  after  she  has  acquired  her  wings.  After  this  process 
is  completed,  the  exhausted  females  soon  perish.  They  select  by 
preference,  for  oviposition,  hard  and  dry  ground,  roadsides  and 
pastures  being  especially  favorite  localities.  Meadows  and  pastures 
are  commonly  resorted  to  by  the  mature  females,  especially  the  lat- 
ter, as  the  eggs  seem  not  to  be  laid  ordinarily  on  ground  covered  by 
luxuriant  vegetation.  I  have  never  known  them  deposited  in  culti- 
vated earth. 

"The  food  habits  of  these  locusts  are  extremely  simple,  and  con- 
sist in  eating  nearly  everything  that  comes  in  their  way.  They  are 
quiet  by  night,  and  indeed,  as  they  mature,  they  select  elevated  po- 
sitions as  roosts,  climbing  to  the  tops  of  stems  of  grass  in  meadows, 
to  the  tassels  of  the  stalks  in  corn  fields,  and  even  deserting  fields 
of  low  herbage  if  thev  can  find  more  elevated  roosting  points  near 
by.  When  very  abundant,  and  when  the  weather  continues  dry,  they 
occasionally  swarm  like  the  Rocky  Mountain  locust,  but  rarely  flying 
continuously  to  any  great  distduce,  or  indeed  taking  any  definite 
course." 

In  many  respects  the  outbreak  of  these  locusts  the  past  season  is 
similar  to  that  recorded  as  having  taken  place  at  varying  intervals 
since  the  settlement  of  Illinois ;  the  destruction  thus  caused  in  1868-69 
being  especially  noteworthy.  It  was  probably  due  to  the  combina- 
tion of  a  variety  of  local  and  meteorological  causes  favoring  the 
undae  development  of  these  locusts,  which  are  ordinarily  kept  below 
the  danger  line  by  their  insect  and  other  enemies.  Even  in  the  re- 
gion inaicated  as  infested,  the  destruction  was  largely  local,  the 
fanners  of  one  county  suffering  serious  loss,  while  the  lands  of  their 
neighbors  in  the  county  adjoining  were  free  from  attack. 
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INJURIES. 

In  the  article  above  cited,  Prof.  Forbes  states: 

**The  first  decided  injuries  reported  tjiis  year  were  to  oats,  which 
the  grasshoppers  commonly  invaded  when  driven  out  of  the  meadows 
by  the  harvesting  of  the  hay.  This  crop  being  already  headed,  the 
insects  attacked  it  by  climbing  the  stems  and  eating  off  the  pedicels 
of  the  oats  so  that  the  grain  dropped  to  the  ground,  many  fields 
being  thus  almost  entirely  destroyed,  and  others  reduced  in  yield 
from  five,  to  ten  or  fifteen  bushels  per  acre.  In  some  cases  the  en- 
tire head  was  eaten  off,  and  dropped  to  the  ground.  Considerable 
annoyance  was  occasioned  in  harvest  fields  by  the  grasshoppers  eat- 
ing the  twine  bands,  so  that  the  bundles  fell  apart.  After  the  oats 
were  harvested  the  pests  frequently  took  refuge  in  adjacent  com 
fields,  working  at  first  around  the  borders  of  the  fields,  but  later, 
in  some  situations,  scattered  almost  uniformly  through  the  entire 
area.  Here  a  very  serious  damage  was  done,  especially  if  the  com 
was  a  little  late,  by  their  eating  off  the  silk  at  the  tip  of  the  youDg 
ear  as  fast  as  it  fruited,  and  likewise  eating  out  the  stamens  from 
the  tassels,  the  necessary  consequence  being  to  prevent  the  fertiliza- 
tion of  the  grain  and  consequently  to  occasion  the  blasting  of  the 
ear.  Some  farmers  in  the  regions  worst  infested  have  reported  to 
me  that  their  fields  were  entirely  ruined,  but  commonly  the  prin- 
cipal mischief  was  confined  to  the  ten  or  twenty  outer  rows.  In  gardens, 
potatoes,  cabbages,  raspberries,  and  strawberries  have  suffered 
materially,  and  in  nurseries,  the  foliage  upon  the  young  stock  had 
in  many  cases  been  completely  eaten  away." 

In  general  little  need  be  added  to  this  account,  but  the  following 
notes  of  a  visit  I  made,  under  Prof.  Porbes's  direction,  to  a  fann  on 
which  the  grasshoppers  were  very  numerous  and  caused  serious 
injury,  may  be  of  interest  as  fairly  representing  the  conditions  on 
many  other  farms  where  the  locusts  were  destructive.  On  Novem- 
ber 25  I  visited  the  farm  of  Mr.  B.  C.  Davis,  of  French  Grove, 
Peoria  county,  and  found  the  destructive  results  of  the  grasshoppers* 
presence  very  apparent  even  at  that  time.  The  farm,  consisting  of 
160  acres,  had  been  cropped  the  past  season  about  as  follows: 
corn,  68  acres ;  oats,  20  acres ;  clover  pasture,  40  acres ;  clover  and 
timothy  meadow,  30  acres ;  the  remaining  portion  being  utilized  for 
gardens,  yards,  etc.  Mr.  Davis,  who  kindly  did  all  in  his  power  to 
aid  the  investigation,  stated  that  the  injury  to  corn  was  very  great, 
as  the  locusts  attacked  it  and  began  eating  the  silk  before  the  pollen 
had  fertilized  the  kernels,  so  that  the  latter  did  not  "fill.**  Sixteen 
acres  of  the  sixty-six  yielded  fifty  bushels  to  the  acre ;  the  rest  only 
twenty  bushels  per  acre.  There  was  no  difference  in  the  time  of 
planting  or  methods  of  cultivation,  the  increased  yield  of  the  for- 
mer portion  of  the  field  being  due  to  the  fact  that  the  locusts  did 
not  reach  it  sufficiently  early  to  cause  serious  injury.  On  many  of 
the  cobs  to  be  found  upon  the  injured  acres  there  was  not  a  single 
well  developed  kernel,  and  a  large  proportion  of  the  ears  consisted 
of  stunted  cobs  bearing  only  a  few  dozen  partially  developed  kernels. 
The  injury  to  oats  was  equally  serious,  Mr.  Davis  stating  that  he 
lost  400  bushels  from  twenty  acres  because  of  the  grasshoppers, 
which  attacked  half  the  field  before  it  was  cut;   the   yield   on  the 
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nntonohed  porfcion  being:  double  that  of  the  rest.  Of  the  injary  to 
clover  Mr.  Davis  said  that  he  had  seventy  acres  in  meadow  and 
pasture,  largely  clover,  and  the  loss  occasioned  by  the  locusts 
amounted  to  at  least  five  dollars  per  acre.  A  forty-acre  pasture  on 
which  the  insects  were  driven  from  the  oat  field  when  the  oats  were 
cut  was  eaten  close,  and  in  many  cases  the  growth  was  entirely 
killed,  the  attack  necessitating  feeding  with  other  forage  the  stock 
pasturing  upon  it.  The  clover  of  the  thirty- acre  meadow  was  in  the 
greater  portion  killed,  and  the  timothy  was  badly  injured. 

The  above  statements  of  the  damage  caused  by  grasshoppers  on 
Mr.  Davis's  farm  in  all  probability  fairly  represent  the  then  exist- 
ing condition  of  many  other  farms  in  Peoria  county.  Prom  a  num- 
ber of  gentlemen  who  were  at  Mr.  Davis's  home  at  the  time  of  my 
visit,  I  learned  that  in  the  whole  region  around  French  Grove 
serious  depredations  had  taken  place.  Mr.  M.  P.  Beed,  an  intel- 
ligent farmer  residing  in  the  vicinity,  stated  that  he  had  forty  acres 
of  oats  damaged  to  an  extent  equal  to  seven  bushels  per  acre :  a  loss 
of  280  bushels.  A  separate  piece  of  four  acres,  also  belonging  to 
Mr.  B.,  bordered  by  pasture  on  one  side  and  meadow  on  the  other, 
was  totally  destroyed.  Mr.  Beed  also  mentioned  a  twenty  acre  field 
of  oats  belonging  to  Mr.  Homer  Tucker,  that  was  so  damaged  that 
no  attempt  was  made  to  harvest  it.  He  added  that  the  grasshop- 
pers in  the  oats  at  the  time  of  threshing,  made  such  a  horrible 
stench  that  it  was  sickening  to  measure ;  the  oats  that  were  threshed 
earliest  being  worst  in  this  respect.  Mr.  Samuel  Beed  stated  that 
some  of  his  oats  were  more  injured  after  they  were  in  the  shock 
than  before.  Another  instance  was  reported,  where,  from  twenty- 
five  acres  of  oats,  only  one  hundred  and  sixty  bushels  were 
harvested,  the  small  yield  being  attributed  to  a  visit  frorm  the 
locusts.  Glover  was  also  seriously  injured  on  many  farms.  Mr.  M. 
P.  Beed,  whose  statements  concerning  injuries  to  oats  have  just  been 
quoted,  reported  that  a  splendid  stand  of  clover  and  timothy  in  a 
forty- acre  field,  which  had  been  in  oats,  was  destroyed,  and  a  stand 
of  clover  belonging  to  Mr.  Samuel  Beed,  which  was  as  high  as  the* 
stubble  when  the  oats  were  cut,  was  so  devastated  that  at  the  time 
of  threshing  not  a  green  leaf  could  be  seen. 


ENEMIES. 

Fortunately  there  are  a  considerable  number  of  species  of  animals 
that  depend,  to  a  greater  or  less  extent,  upon  grasshoppers  for  sub- 
sistence. Some  of  these  are  predaceous,  others  parasitic,  but  all 
combine  in  keeping  the  pests  in  check.  Prominent  among  those 
eflScient  in  this  work  are  the  species  that  live  within  or  upon  the 
eggs  of  the  locusts,  as  the  latter  exist  in  that  state  for  the  longest 
period  of  their  lives,  and  are  also  then  the  most  helpless  and  sus- 
ceptible to  injury.  The  common  blister  beetles  (Epicauta)  live,  so  far 
as  kuDwn,  in  their  larval  state,  exclusively  upon  the  eggs  of  locusts, 
and  are  thus  of  immense  benefit  to  man.  The  adults  of  two  species 
of  these  beetles,  the  margined  blister  beetle,  (Epicauta  cinerea)  and 
the  striped  blister  beetle  {E.  vittata)  were  found  very  abundantly  by 
Prof.  Forbes  in  Peoria  and  Knox  counties  late  in  September,   and. 
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as  indicated  below,  the  larvae  were  taken  quite  abundantly,  destroy- 
ing the  locust  eggs  later  in  the  season.  Small  red  mites,  which  are 
frequently  seen  attached  to  the  bodies  of  the  mature  locusts,  are 
nlso  of  benefit,  in  that  while  young  they  suck  the  life-juices  of  the 
locusts,  and,  later,  puncture  their  eggs  and  extract  the  contents. 
These  were  rather  numerous  in  the  infested  regions.  The  larvae  of 
the  common  black  ground  beetles  (Carabida)  which  are,  to  a  great 
extent,  carnivorous,  also  feed  upon  the  eggs,  and,  as  they  are  every- 
where abundant,  contribute  not  a  little  to  lessening  their  numbers. 
Certain  species  of  two- winged  flies  (Diptera)  are  also  known  to  be  para- 
sitic upon  the  eggs  as  well  as  the  udults,  and  there  were  indications 
that  some  of  them,  at  least,  were  at  work  in  Peoria  and  Edoi 
counties  the  past  season.  The  white  hair-woiras  (Memiu),  which 
also  infest  grasshoppers,  were  found  by  Prof.  Forbes,  in  the  sum- 
mer, '^unusually  numerous  in  the  sod,*'  though  he  had  not  "seen  any 
evidence  that  they  appreciably  diminished  the  number  of  grass- 
hoppers." 

The  following  account,  as  given  in  my  notes,  of  the  investigation 
of  the  situations  in  which  the  eggs  were  laid  and  the  extent  to 
which  they  had  been  destroyed  during  the  autumn  of  1885,  on  Mr. 
Davis*s  farm,  may  be  of  interest  as  indicating  the  positions  from 
which  the  young  locusts  will  emerge  the  coming  season,  and  the 
condition  in  which  the  eggs  were  at  the  beginning  of  winter. 

The  first  field  examined  was  the  pasture  on  which  the  locusts 
had  been  so  numerous  that  a  considerable  portion  of  clover  had 
been  killed,  root  and  branch.  In  searching  for  the  egg^,  which  are 
deposited  about  an  inch  below  the  surface  of  the  soil  in  masses  or 
pods,  each  of  which  contains  a  number  of  eggs  varying  from  a  dozen 
to  fifty  or  sixty  or  even  a  hundred,  a  short  strip  was  plowed  to  a 
depth  of  about  one  inch  and  the  sod  thus  inverted  was  broken  up 
bit  by  bit,  a  careful  record  of  the  number  of  egg-masses  found  being 
kept,  and  the  eggs  themselves,  together  with  any  predaceous,  para- 
sitic, or  other  insects  that  were  discovered,  were  bottled  in  alcohol. 
All  facts  that  could  have  any  bearing  on  the  subject,  such  as  sit- 
uation in  the  field,  the  number  and  species  of  insect  enemies,  or 
the  proportion  of  eggs  destroyed,  were  also  recorded.  The  first 
plowing  on  the  highest  portion  of  the  pasture  turned  up  about  "11 
square  feet  of  sod,  in  which  nine  egg  pods  were  found,  a  portion  of 
them  having  been  destroyed  by  insect  enemies.  In  one  of  the  pods 
was  a  living  larva  of  one  of  the  blister  beetles  (Meloida),  which  had 
already  devoured  about  half  of  the  eggs,  and  was  rapidly  making 
way  with  the  rest.-  Several  red  mites,  which  are  supposed  to  prey 
upon  locust  eggs,  were  found,  an  were  a  few  of  the  predaceous  lar- 
vae of  the  Caralndce  or  ground  beetles.  At  the  second  plowing,  20 
square  feet  were  inverted,  revealing  four  egg  masses,  two  meloid 
coarctate  larvae,  and  two  carabid  beetles.  Next,  15  square  feet  were 
overturned,  seven  egg  pods  being  found,  four  of  which  had  been 
destroyed ;  and  one  meloid  coarctate  larva  was  taken.  Another  strip  of 
the  aame  size  as  the  last,  midway  between  the  highest  and  lowest 
part  of  the  pasture,  yielded  six  egg  masses  (one  of  which  was  de- 
stroyed) two  red  mites,  and  one  meloid  larva.  .  The  rest  of  the  plow- 
ing was  in  the  lowest  portion  of  the  field,  which  was  well  under- 
drained  and  perfectly  dry.    The  soil  here  was  black   and  loamy. 
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Eggs  were  quite  abundant,  and  a  smaller  proportion  had  been  de- 
stroyed than  on  the  higher  ground.  One  pod  contained  a  living 
devouring  carabid  larva,  with  fragments  of  eaten  eggs  and  other 
eggs  as  yet  untouched.  Three  other  larvaB  of  Carabid®  were  here 
found,  as  also  one  meloid  larva. 

We  next  visited  the  upland  meadow,  consisting  of  about  thirty 
acres  of  clover  and  timothy  mixed.  The  grasshoppers  had  killed 
the  first  crop  of  clover  and  the  roots  were  mostly  dead,  bnt  the 
timothy  was  still  alive.  The  egg  masses  were  much  less  numerous 
in  this  field  than  in  the  pasture,  and  a  greater  proportion  had  been 
destroyed.  Probably  oviposition  would  here  be  more  diflScult  than 
in  the  pasture,  because  the  ground  near  the  surface  was  more  pen- 
etrated with  the  coarse  roots  and  stalks  of  the  timothy  and  clover; 
but  the  principal  reason  for  the  greater  scarcity  of  the  eggs  is,  as 
suggested  by  Professor  Forbes,  in  all  probability  to  be  found  in 
the  fact  that  the  insects  would  naturally  have  left  this  field  on  ac- 
count of  the  cutting  of  the  hay  before  the  time  of  oviposition.  A 
considerable  surface  of  the  meadow  was  plowed  and  only  fifteen  or 
twenty  egg  masses  were  found,  all  but  four  of  which  had  been  more 
or  less  destroyed.  Several  larval  and  imago  Carabidse  were  col- 
lected, as  also  one  coarctate  larva  of  Epicauta,  and  red  mites  were 
common.  A  number  of  dipterous  larv®,  which  may  prey  upon  the 
eggs,  were  also  found.  The  reasons  for  the  comparatively  greater 
destruction  in  this  field  are  probably  that  the  surface  above  the 
egg  masses  was  more  porous,  allowing  enemies  easier  access,  and 
that  the  scarcity  of  the  eggs  necessitated  the  concentration 
of  the  destructive  forces. 

SITUA'nON  OF  THE   EGOS. 

In  order  to  determine  whether  the  eggs  were  ever  laid  in  com 
fields,  a  point  of  considerable  importance  in  considering  methods  of 
destruction,  a  thorough  search  was  made  in  various  parts  of  the 
com  fields  where  the  locusts  had  been  destructive,  resulting  in  the 
discovery  of  a  single  egg  mass  which  had  been  destroyed  by  enemies. 
Mr.  Davis  stated  that  he  had  seen  an  instance  where  a  grasshopper 
was  depositing  eggs  in  the  com  field,  but  he  believed  it  to  be  a  rare 
occurrence.  Hence  it  seems  safe  to  conclude  that  practically  the 
number  of  eggs  deposited  in. corn  fields  is  not  sufficient  to  be  of 
any  account.  An  oat  field  on  which  the  locusts  had  been  very 
numerous,  though  leaving  it  soon  after  the  crop  was  harvested,  was 
also  examined,  out  no  eggs  were  found. 

IN  KNOX   COUNTY. 

On  November  26,  acting  under  Prof.  Porbes's  directions,  I  visited 
the  farm  of  Mr.  Sisson,  at  Galesburg.  The  farm  consists  of  820 
acres  of  slightly  rolling  land,  mainly  devoted  to  pastures,  meadow, 
com,  and  oats.  The  grasshoppers  were  very  numerous  during  the 
fiummer,  injuring  oats  to  an  amount  estimated  at  20  bushels  per  acre. 
The  stand  of  clover  in  the  oat  stubble  was  also  considerably  dam- 
aged, and  in  spots  entirely  killed.  Corn  was  injured  somewhat, 
especially  along  the  edges,  but  the  damage   was  much  less  serious 
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than  at  French  Grove.  The  corn  field  was  examined  for  eg^s,  but 
none  were  found.  On  the  upland  meadow  twenty-four  e^^  masses 
were  taken  during  a  search  of  about  one  hour,  in  which  Mr.  Sisson 
kindly  rendered  efficient  aid,  twenty  of  which  were  parasitized  and 
completely  destroyed.  In  the  earth  about  the  parasitized  masses, 
considerable  numbers  of  dipterous  pupaB  were  found,  probably  from 
the  locust  eggs.  Some  of  these  were  put  in  a  breeding  cage  and  it 
is  hoped  that  the  adult  flies  may  be  obtained  the  coming  season. 
A  few  dipterous  larvse  similar  to  those  of  Anthomyia  were  also  taken, 
and  red  mites  were  rather  common. 


DESTROYING   YOUNG    GBASSH0PPER8. 

In  the  first  report  of  the  United  States  Entomological  Commission, 
a  Commission  appointed  to  investigate  the  life  history  and  methods 
of  preventing  the  ravages  of  the  Bocky  Mountain  locust.  Dr. 
Biley,  in  considering  the  destruction  of  the  young  or  unfledged 
locusts,  writes  that  experience  has  firmly  estabhshed  the  fact  ''that 
with  proper  means,  efforts,  and  co-operation,  the  farmer  in  the  more 
settled  portions  of  the  country  liable  to  their  injury,  may  success- 
fully cope  with  them ;  that,  in  short,  he  can  protect  his  crops 
against  them  with  about  as  little  labor  and  expense  as  he  must 
annually  employ  to  protect  most  of  these  same  crops  from  weeds.'* 
As  the  life  histories  of  the  two  species  at  present  threatening  to 
become  seriously  destructive  in  certain  portions  of  Illinois  are  not 
essentially  different  from  that  of  the  one  just  mentioned,  and  as 
they  succumb  to  the  same  destructive  agencies  as  have  been  suc- 
cessfully employed  with  little  expense  in  the  Weat,  it  becomes  the 
duty  of  every  farmer  in  the  infested  regions  to  watch  closely  such 
situations  on  his  farm  as  are  likely  to  be  stocked  with  locust  eggs 
for  the  hatching  of  the  young,  and  to  immediately  apply  such 
remedinl  measures  as  seem  best  adapted  to  each  case.  Negligence 
in  this  respect  would  be  almost  criminal,  and  hearty  individual  and 
united  efforts  are  earnestly  advised. 

In  tbe  report  above  cited  the  methods  of  destroying  young  locusts 
are  claisilied  thus:  1.  Burning.  2.  Crushing.  3.  Trapping.  4. 
Catching.  5.  Use  of  destructive  agents.  By  the  first  method  old 
hay  or  straw  is  scattered  *'over  or  around  the  field  in  heaps  and 
windmws,  into  which  the  locusts  for  some  time  after  they  hatch 
may  be  driven  and  burned."  When  the  weather  is  cold  and  damp 
the  locusts  will  seek  the  shelter  of  the  hay  or  straw,  and  may 
easily  be  burned  before  escaping.  This  method  is  well  adapted  to 
upland  pastures,  where  the  eggs  have  been  deposited  in  greate.^t 
numbers. 

For  the  successful  application  of  the  second  method  mentioned 
above,  it  is  necessary  that  the  surface  of  the  fields  on  which  it  i» 
applied  be  smooth  and  hard.  Here,  again,  the  upland  pastures 
present  unusually  favorable  opportunities  for  successful  work.  Dr. 
Riley  states  that  **Where  the  surface  of  the  ground  presents  this  char- 
acter, heavy  rolling  can  be  successfully  employed,  especially  in  the 
mornings  and  evenings  of  the  first  eight  or  ten  days  after  the  newlv 
hatched  young  have  made  their  appearance,  as  they  are  generally 
sluggish  during  these  times  and  huddle  together  until  after  sunrise. 
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It  it  also  advantageously  employed  during  cold  weather  at  any  time 
of  the  day,  since  the  young,  when  the  temperature  is  low,  seek  shel- 
ter under  clods,  etc." 

Under  the  third  head  given  above,  that  of  trapping,  Dr.  Riley  in- 
cludes ditching,  trenching,  and  the  use  of  pans  covered  with  coal 
oil,  or  coal  tar.  In  the  first  two  processes  ditches  or  trenches  are  dug 
in  favorable  situations,  into  which  the  young  insects  are  driven. 
Probably  the  use  of  pans  covered  with  coal  oil  will  be  as  simple 
and  advisable  a  method,  unless  we  except  that  of  rolling,  as  can  be 
employed  in  the  district  under  consideration.  Dr.  Biley  has  de- 
scnbed  a  small  pan  well  adapted  for  the  purpose,  as  follows:  "A 
good  and  cheap  pan  is  made  of  ordinary  sheet  iron,  eight  feet  long, 
eleven  inches  wide  at  the  bottom,  and  turned  up  a  foot  high  at  the 
back  and  an  inch  high  at  the  front.  A  runner  at  each  end,  ex- 
tending some  distance  behind,  and  a  cord  extending  to  each  front 
corner,  completes  the  pan,  at  a  cost  of  about  $1.50. 

"We  have  ♦  known  from  seven  to  ten  bushels  of  young  locusts 
caught  with  one  such  pan  in  an  afternoon.  It  is  easily  pulled  by 
two  boys,  and  by  running  several  together  in  a  row,  one  boy  to 
each  outer  rope,  and  one  to  each  contiguous  pair,  the  best  work  is 
performed  with  least  labor.  Longer  pans,  to  be  drawn  by  horses, 
should  have  transverse  partitions  to  avoid  spilling  the  liquid;  also 
more  runners.  The  oil  may  be  used  alone,  so  as  to  just  cover  the 
bottom^  or  on  the  surface  of  water ;  and  the  insects  strained  through 
a  wire  ladle.  When  the  insects  are  very  small,  one  may  economize 
in  kerosene  by  lining  the  pan  with  saturated  cloth,  but  this  becomes 
less  efficient  afterwards,  and  frames  of  cloth  saturated  with  oil  do 
not  equal  the  pans." 

The  use  of  destructive  agents,  such  as  London  purple,  Paris  green, 
and  the  like,  has  not  been  attended  with  any  very  great  success 
when  applied  on  a  large  scale.  But  for  limited  areas,  doubtless  a 
great  many  of  the  locusts  may  thus  be  easily  destroyed.  Dr.  Riley 
has  recently  published  a  description  of  a  mixture  which  was  suc- 
cessfully employed  last  year  in  California.  The  mixture  consists  of 
''arsenic,  sugar,  bran,  and  water,  the  proportions  being  one  part,  by 
weight,  of  arsenic,  one  of  sugar,  and  five  of  bran,  to  which  is  added 
a  certain  quantity  of  water.  The  arsenic  and  bran  are  first  mixed 
together,  then  the  sugar  is  dissolved  in  water  and  added  to  the  bran 
and  arsenic,  after  which  a  sutlicient  quantity  of  water  is  added  to 
thoroughly  wet  the  mixture.  About  a  teaspoonful  of  this  mixture  is 
thrown  upon  the  ground  at  the  base  of  each  tree  or  vine  (in  gardens 
and  orchards)  and  left  to  do  its  work.  The  poison  works  slowly, 
seldom  killing  its  victim  within  eight  or  ten  hours  after  it  has  been 
eaten." 

In  some  situations  it  mi&^ht  be  advisable  to  harrow  the  surface 
thoroughly  as  early  in  spring  as  possible,  to  expose  the  eggs  to  the 
air  and  to  their  numerous  insect  and  other  enemies. 

CONCLUSION. 

From  the  data  now  (Feb.  '28)  at  hand,  it  does  not  seem  safe  to 
attempt  to   foretell  to  what  extent  the  locusts  may  prove   injurious 
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the  coming  season.  We  know  that  their  enemies  are  now  present 
in  the  devastated  fields,  that  the  long,  warm  autumn  and  open  win* 
ter  have  been  favorable  for  the  destruction  of  the  eggs,  and  that  at 
the  beginning  of  winter  a  considerable  percentage  had  been  destroyed. 
But  as  an  immense  number  of  eggs  have  doubtless  been  deposited, 
even  should  only  a  small  proportion  hatch,  the  locusts  would  be 
sufficiently  numerous  to  stock  the  infested  regions  to  an  extent  equal 
to,  or  greater  than  that  of  last  year.  The  percentage  escaping  will 
probably  depend  somewhat  upon  the  weather  during  the  present 
spring  and  early  summer.  We  do  know,  however,  the  situations  in 
which  the  eggs  have  been  deposited,  and  consequently  the  places 
where  the  young  locusts  will  first  appear;  viz.,  upland  pastures  and 
meadows,  and  along  roadsides  and  hedges,  but  probably  never  to  any 
practical  extent  in  fields  cultivated  the   previous   season,  and  then 

Elanted  to  com,  oats,  and  similar  crops ;  unless  perhaps  there  should 
ave  been  a  growth  of  young  grass  or  clover  to  attract  the  egg-laden 
females  late  in  autunm.  Hence  if  a  careful  watch  for  the  hatching 
of  the  young  locusts  is  kept  on  these  situations,  and  remedial  meas- 
ures, such  as  the  use  of  the  flat  kerosene  pans,  rolling,  etc.,  be  at 
once  applied,  the  insects  may  be  destroyed  at  comparatively  little 
expense  before  they  migrate  to  the  neighboring  cropped  fields. 
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PARTIAL  ECONOMIC  BIBLIOGRAPHY  OF  INDIAN  CORN 

INSECTS. 

By  Thomab  F.  Hunt. 


[The  following  bibliographical  notes  and  list  were  intended  as  a 
basis  for  a  discussion  of  the  insects  injurious  to  Indian  Corn  in  Ilh> 
nois ;  but  circumstances  explained  on  another  page  having  prevented 
the  pnbUcation  of  this  monograph,  this  paper  is  printed  as  the  best 
available  present  substitute. 

A  complete  bibliography  of  the  subject  was  unnecessary  for  the 
purpose  mtended;  but  it  is  believed  tnat  so  much  as  is  here  given, 
includes  all  the  published  facts  of  economic  importance  relating  to- 
the  com  insects.    S.  A.  F.] 

The  following  books,  periodicals,  and  newspapers,  were  scanned  in 
preparing  the  list  of  references  to  the  insects  aifecting  Indian  Corn : 

Harris's  Insects  Injurious  to  Vegetation,  8d  ed. 

Pitch's  Reports  on  the  Insects  of  New  York,  Vols.  I-XIV. 

Reports  of  the  U.  S.  Commissioner  of  Agriculture   for  the  years  • 
1862-1884. 

Riley's  Reports  on  the  Insects  of  Missouri,  Vols.  I-IX. 

Reports  on  .the  Injurious  Insects  of  Illinois,  I-XIV. 

Packard's  Guide  to  the  Study  of  Insects. 

Packard's  Reports  on  the  Insects  of  Mass.,  I-III. 

liintner's  Reports  on  the  Insects  of  N.  Y.,  I-II. 

Reports  U.  S.  £nt.  Commission,  I-III. 

Reports  of  Ent.  Soc.  of  Ontario,  I-XV. 

Practical  Entomologist,  I-II. 

American  Entomologist,  I-III. 

Canadian  Entomologist,  I-XVII. 

Report  Kansas  State  Board  Agric,  1872-1882. 

Report  Maine  State  Board  Agric,  1872-1878. 

Report  Michigan  State  Board  Agric,  1872-1884. 

The  Prairie  Parmer,  Chicago,  1843-1852  and  1862-1867. 

The  Cultivator,  1844-1868. 
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The  Cultivator  and  Country  Gentlemau,  1865-1883,  except  1881. 

MisceUaneous  articles  in  the  Proceedings  of  the  American  Philo- 
sophical Sbciety,  in  the  Proceedings  of  the  Philadelphia  Academy 
of  Natural  Sciences,  in  the  Proceedings  of  the  Entomological  Society 
of  Philadelphia,  in  the  Transactions  of  the  American  Entomological 
Society,  in  Hayden's  Geological  and  Geographical  Survey  of  the 
Territories,  in  (Jomstock's  Keport  on  Cotton  Insects,  in  office  news- 
paper scrap-books,  and  in  other  books  not  enumerated,  were  also 
freely  drawn  upon  for  data. 


Ordrr  HYMENOPTERA. 
Family  Formicida. 

1.  The  Small  Yellow  Ant. 

{Solenopsis  fugax,  Latr.) 

1798.  Latreillb,  P.  A. — Formica  jugax.  Ess.  sur  THiste  dee  Fourm. 
de  la  France,  p.  46.    Original  description. 

1802.  Latrbillb,  P.  A. — Idem.  Hist.  Nat.  des  Fourm.  p.  266.  De- 
scription male  and  female. 

18S4.  FoRBBB,  S.  A. — Solenopsis  fugax.  18th  Rep.  St.  Ent.  IlL,  pp. 
112,  118.  Description  of  imago.  Injuries  to  young  Indian 
Corn — feeding  upon  the  kernel  and  thereby  stunting  the 
growth  of  the  plant. 

2.  Solenopsis  molbbta,  Say. 

1835.  Say,  Thomas. — Myrmica  molesta.  Bost.  Jour.  Nat.  Hist.  L, 
i94.  Complete  writings,  II.,  737.  (Description  ot  new  North 
American  Hymenoptera  and  observations  on  some  already 
described.)  Original  description.  Sometimes  eats  vegetable 
food. 

1865.  Fitch,  Asa.— Idem.  Trans.  N.  Y.  St.  Agr.  Soc,  1865,  p.  133. 
Injuring  young  Indian  Corn  by  gnawing  blades.  . 


Order  LEPIUOPTERA. 

•       

Family  BoMSTCiDiE. 
8.    The  Arge  Tiger-Moth. 
{Arctia  arge,  Drury.) 

1770.     Drury,  Drew.— Z?om/;?/x  arge.     lUustr.      Nat.  Hist.  I.,  35,  pi. 
XVIII.,  lig.  2.     Origiual  description. 

1797.     Smith,  J.  E. — PhaUena  dione.    Nat.  Hist.   Lep.    Ins.    Ga    d 
125,  tab.  63.  ^' 
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1842.  Habris,  T.  W. — Arctia  arge.  Bep.  Mass.  Insects.  General 
description  of  moth  and  larva.  Moth  taken  from  May  20 
till  middle  of  July.  Caterpillars  appear  sometimes  in  great 
numbers  in  October.  Eat  leaves  of  plantain  and  other 
herbaceous  plants.  Sometimes  very  destructive  to  Indian 
CORN  in  Southern  States. 

1861.  Clemens,  B. — Arctia  dione.    Proc.  Acad.  Nat.  Sci.  Phila.  1860, 

p.  528.    Description  of  moth.    N.  Y.,  Mass.,  Ga.,  HI. 

1832,  Harris,  T.  W. — Arctia  arge.  Insects  injurious  to  vegetation, 
8d  ed.  p.  846.    (See  under  1842.) 

1862.  Morris,  J.  G. — Arctia  dione,     Synop.  Lep.  N.  A.,  Appendix, 

p.  340.    Description  of  moth  and  larva.    U.  S. 

1863.  Saunders,  W. — Idem.    Synop.  Can.  ArctiidaB  p.  7. 

1864.  Packard,  A.  S.,  Jr. — Arctia  arge.    Proc.  Ent.  Soc.  Phila.  III., 

p.  118.  (Synopsis  of  the  BombycidsB  of  the  U.  S.)  S3mon- 
ymy  and  bibliography.  In  Massachusetts  this  species  is 
not  infrequent,  and  becomes  more  abundant  southward. 

1878.  LiNTNER,  J.  A.— Idem.  Bep.  N.  Y.  St.  Cab.  N.  H.  XXIII.,  p. 
193.    Larva  collected  Feb.  28,  in  N.  Y. 

1874.  LiNTNER,  J.  A.— Idem.    Eep.  N.  Y.  St.  Cab.  N.  H.  XXVI.,  p. 

179.    Imago  taken  July  28,  1872. ' 

1875.  Snow,  P.  H.— Idem.    Trans.  Kan.  Acad.  Sci.  IV.,  p.  38.  Not 

common  in  Kansas.    Feeds  upon  plantain. 

1878.  French,  G.  H.— Idem.  7th  Rep.  St.  Ent.  of  111.  p.  182. 
General  description  of  moth  and  larva.  Food  plants,  plan- 
tain and  Indian  corn. 

1881.  Marten,  John. — Idem.  10th  Rep.  St.  Ent.  of  111.  p.  116. 
General  description  of  larva.  Feeds  on  plantain  and  In- 
dian CORN. 

Coquillet,  D.  W.— Idem.  10th  Rep.  St.  Ent.  111.  p.  170. 
Specific  description  of  larva.  Feeds  on  evening  primrose. 
Sept.  to  May. 


4.    The  Salt  Marsh  Moth. 
{Leucarctia  acrcea,  Drury.) 

1797.  Smith,  J.  E. — Phalcma  acria.  Nat.  Hist.  Lep.  Ins.  Ga.  p. 
183,  tab.  67. 

1816.     Hubner,   JACOB.-'Estigmene    acria.     Samml.   Exot.    Schm 
Bd.  2,  pi..  191,  no  loc. 

1823.  Harris,  T.  W. — Arctia  pseuderminca.  Mass.  Agr.  Rep.  and 
Journ.  p.  822,  pi.  i.  Description  of  larva  and  moth.  Life 
history  and  habits.  Very  destructive  to  grasses  in  salt 
marshes  about  Boston.  Eggs  laid  in  middle  of  June. 
Hatch  in  seven  or  eight   days.    Larv®   attain   full   size  in 
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seven  weeks;  then  become  very  voracious  and  "begin  to 
run,"  devouring  everything  in  their  progress — ^Indian  corn, 
garden  vegetables,  etc.  Soon  change  to  chrysalids  and  win- 
ter thus. 

Remedies: — Cut  grass  early  in   July  and   bum  meadows   in 
March. 

1860.  Morris,  John   G. — Svihsoma  acria.     Synopsis  Lep.    N.    A,, 

Appendix,  p.  342.   Description  of  moth  and  larva. 

1861.  Clemens,  B. — Spilosoma  acrea.    Proc.  Acad.  Nat.   Sci.   Phila. 

1860,  p.  531.    Description  of  moth. 

1862.  Harris,  T.  W. — Arctia  acraa.     Insects   injurious   to   vegeta- 

tion, p.  351,  fig.  169.  Destructive  to  grasses  in  salt  marshes 
about  Boston,  July  and  August.  Feed  in  com  fields  and 
gardens.  Change  to  chrysalids  in  August  and  emerge  June 
following.  Middle  and  Southern  States  two  broods  annu- 
ally. Destructive  at  irregular  periods.  Description  of  moth 
and  larva.    Mow  marshes  early  and  burn  stubble  following 

March. 

» 

1864.  Packard,  A.-  S.,  Jr. — Spilosoma  acrcea.  Proc.  Ent.  Soc. 
Phila.,  III.,  125.  (Synopsis  of  the  Bombycidse  of  the  United 
States.)    Synonymy  and  bibliography. 

1869.  Packard,  A.  S.,  Jr. — Leucarctia  acrcea.  Guide  to  the  Study 
of  Insects,  p.  286.  Caterpillar  very  injurious  at  times  by 
its  great  numbers. 

1875.  Snow,  F.  H.— Idem.  Trans.  Kan.  Acad.  Sci.,  IV.,  88.  Com- 
mon in  Kansas.    Found  feeding  upon  beet  leaves. 

1878.  French,  G.  H.— Idem.  7th  Bep.  St.  Ent.  111.,  p.  79,  183. 
P.  79,  widely  distributed.  Eats  freely  tender  leaves  of 
garden  vegetables,  field  grains,  etc.  Description  of  larva 
and  moth.  Natural  history.  Bemedy ;  burn  btubble.  P.  183, 
specific  description  of  moth  and  larva.  Food  plants;  cul- 
tivated plants,  weeds,  and  grasses.  Two  broods.  Checked 
by  parasites.    Hand-picking  when  numerous. 

1881.  CoQUiLLET,  D.  W.— Idem.  10th  Eep.  St.  Ent.  111.,  p.  170. 
Specific  description  of  larva.  Feeds  on  rag-weed,  Jane  to 
October. 


5.    The  Yellow  Bear. 
{Spilosoma  virginica,  Fab.) 

1852.  Harris,  T.  W. — Arctica  virginica.  Insects  Injurious  to  Vege- 
tation, p.  849.  Feeds  on  leaves  of  Indian  corn,  grasses,  and 
herbaceous  plants  generally.  Description  of  moth  and  larva. 
Larva — June  to  October.  Moth  emerges  May  and  June. 
Hand-picking  suggested. 

1857.  Fitch,  Asa. — Spilosoma  virginica.  Third  Bep.  Ins.  N.  Y.,  p. 
82,  No.  125.  Brief  description  of  moth,  larva,  and  papa. 
Food  plants. 
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1861.     Clkmens,  B. — Idem.    Proc.  Acad.   Nat.   Sci.   Phila.    1860,  p. 
581.    Description  of  moth. 

Morris,  John  G. — Idem.    Synop.  Lep.   N.   A.,  Appendix,    p. 
3^.    Description  of  moth  and  larva. 

1863.  Saunders,  W.— Idem.    Synop.  Can.  Lep.,  p.  14. 

1864.  Packard,  A.   S.,   Jr. — ^Idem.     Proc.   Ent.    Soc.   Phila.,   III., 

125.  (Sjnaopsis  of  the  BombycidaB  of  the  United  States.) 
Synonymy  and  bibliography. 

1869.  Packard,  A.  8.,  Jr. — Idem.     Guide  to  the  Study  of  Insects, 

p.  287.    Brief  description  of  imago. 

1870.  Riley,  C.  V.— Idem.     Amer.    Ent.,   II.,    272.     General    de- 

scription of  moth  and  larva.  Habits  and  life  history. 
Moths  appear  May  1.  Larva  from  June  to  October.  Two- 
brooded.  Winter  in  chrysalis  state.  Feeds  on  Indian  corn 
and  almost  any  plant  with  tender  leaves.  Checked  by  five 
distinct  parasites. 

1871.  RiLKY,  C.  V. — Idem.     3d  Annual  Eep.   St.   Ent.  of  Mo.,  p. 

68.    (See  under  1870.) 

1873.  LiNTNBR,  J.  A.— Idem.    23d  Rep.    N.    Y.  St.  Cab.  N.  H.,  p. 

193.    Moth  collected  May  7  and  June  19  in  N.  Y. 

1874.  LiNTNER,  J.  A.— Idem.     26tb  Bep.,  N.  Y.  St.   Cab.   N.    H. 

p.  179.     Moth  collected  May  80  to  June  29,  1873. 

1875.  Snow,    F.    H. — Idem.     Trans.    Kan.  Acad.  Sci.  IV.,  p.  88. 

Common  in  Kansas.  Feeds  upon  leaves  of  Indian  Corn, 
peas,  beans,  plantain,  grasses,  and  sometimes  grape,  cur- 
rant, and  gooseberry. 

1878.  French,  G.  H.— Idem.  7th  Hep.  St.  Ent.  of  HI.,  p.  183. 
Specific  description  of  larva  and  moth.  Found  from  June 
to  October  on  peas,  beans,  cabbages,  Indian  corn,  grapes,  etc. 
Hand-picking  suggested. 

1881.  Saunders,  W. — Idem.  Ann.  Rep.  Ent.  Soc.  Ont.  for  1880,  p. 
21.  General  description  of  moth  and  larva.  Habits  and 
life  history.  Two-brooded.  Winters  in  pupa  state.  Moths 
appear  in  May.    Checked  by  several  parasites. 

Marten,  John.— Idem.  10th  B^.  State  Ent.  HI.,  p.  116. 
Specific  description  of  larva.  Two-brooded.  Food  plants; 
butternut,  lilac,  peas,  beans,  gooseberry,  sorrel,  convolvus, 
Indian  Corn,  currant,  sunflower,  smartweed,  plantain,  ver- 
bena, geranium,  etc. 

CoQUiLLBT,  D.  W.— Idem.  10th  Rep.  St,  Ent.  of  111.,  p.  169. 
Specific  description  of  larva.  June  to  November. 
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6.     Saddle-Back  Caterpillar. 
{Empretia  stimulea,  Clemens.) 

1861.  Clemens,  B. — Empretia  stimulea,    Proc.  Acad.  Nat.  Sci.  Phila., 

1860,  p.  159.  Original  description  of  moth  and  larva.  Spines 
produce  painful  sensation.  On  a  great  variety  of  plants: 
fruit-trees,  rose,  Indun  corn. 

1862.  Morris,  J.  G. — Idem.     Synop.  Lep.  N.  A.,  p.  130.    Descrip- 

tion of  moth  and  larva.  Spines  of  horns  produce  painful 
sensation.  On  a  great  variety  of  plants:  fruit-trees,  the 
rose,  Indian  corn,  etc. 

1864.  Packard,  A.  S.,  Jr.— Idem.  Proc.  Ent.  Soc.  Phila.  III.,  840. 
(Synopsis  of  the  Bombycidse  of  the  United  States.)  Bibliog- 
raphy.   Conn.    N.  Y. 

1868.  Walsh  and  Eilby. — Idem.     Amer.  Ent.  I.,  40.    Stinging  sen- 

sation  produced  by  spines  of  larva. 
Walsh  and  Eilby. — Idem.    Amer.   Ent.    II.,    82,  59.  P.   £2, 
derivation  of  name.    P.  59,  figured. 

1869.  Packard,  A.  8.,  Jr. — Idem.    Guide  to  the  Study  of  Insects,  p. 

289,  pi.  VII,  fig.  1;  la,  larva.  Brief  description  of  moth 
and  larva.  Moth  appeared  June  18.  Larva  feeds  on  rasp- 
berry. 

1875.  Snow,  F.  H.— Idem.  Trans.  Kan.  Acad.  Sci.  IV.,  89.  Seen 
only  as  a  larva.    Eare.    Feeds  upon  the  pear. 

1878.  French,  G.  H.— Idem.  7th  Eep.  St.  Ent.  111.,  p.  187.  De- 
scription of  moth  and  larva.  Spines  on  its  horns  are  poi- 
sonous. Feeds  on  great  variety  of  plants,  including  fruit-trees^ 
rose,  and  Indian  corn. 

1881.  Marten,  John.— Idem.  10th  Eep.  St.  Ent.  111.,  p.  117. 
Specific  description  of  larva.  Food  plants :  fruit-trees,  rose, 
and  Indian  corn. 

7.     The  Io  Moth. 

{Hyperchiria  io,  Fab.) 

1797.  Smith,  J.  E. — Phalena  io.  Nat.  Hist.  Lep.  Ins.  Ga.,  p.  97> 
tab.  49. 

1885.    Harris,  T.  W. — Satumia  io.    Cat.  Ins.  Mass. 

1842.  Harris,  T.  W. — Idem.  Eep.  Ins.  Mass.,  p.  284.  General  de- 
scription of  moth,  larva,  and  cocoon.  Larva,  June  to  Sep- 
tember. Furnished  with  spines.  Winters  in  chrysalis  slate. 
Moths  emerge  during  June  and  July.  Feeds  on  leaves  of 
Indian  corn,  clover,  sassafras,  dogwood,  elm,  and  balsam 
poplar. 

1856.  Fitch,  Asa.— Idem.  Third  Eep.  Nox.  Ins.  N.  Y.,  p.  61.  De- 
scription of  larva.  Moths  appear  in  June.  Wild  black  cherry 
and  thorn.    Eat  leaves  from  end  of  limbs. 

1862.    Harris,  T.  W. — Idem.    Insects   Injurious  to  Vegetation,  pp. 
393-397.    3d  ed.  figs.  18S,  191,  192,  larva;  19D,  pupa;  189, 
cocoon.     (See  under  1842.) 
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Morris,  John  G. — Idem.  Synopsis  Lep.  N.  A.,  p.  220. 
Description  of  moth  and  larva.  Cocoon  spun  between  sev- 
eral dry  leaves.  Feeds  on  sassafras,  dogwood,  and  poplar. 
United  States. 

1864.  Packard,  A.  S.,  Jr. — Hyperchiria  varia.  Proc.  Ent.  Soc. 
Pbila.  III.,  384.  (Synopsis  of  the  Bombycidfeof  the  United 
States.)  Synonymy  and  bibliography.  Reason  for  using 
varia  instead  of  io, 

1869.    Packard,  A.  S.,  Jr.— Idem.    Guide   to  the    Study  of  Insects, 

E.  299.    Brief  description  of  imago,  larva,  and  pupa.    Very 
armful  to  Indun  corn  and  cotton  southward. 

1873.  LiNTNER,  J.  A. — Hyperchiria   io,    23d    Rep.  N.   Y.     St. 

N.  H.,  pp.  189,  193.  Moths  collected  July  9  and  Septem- 
ber 23.    Larvae  collected  July  15  and  September  16  in  N.  Y^ 

1874.  LiNTNBR,    J.  A.— Idem.    26th  Rep.  N.  Y.  St.  Cab.  N.  H.,  p. 

180.    Moth   collected  June  12,  1872. 

Rekd,  E.  B. — Saturnia  io.  Canadian  Entomologist,  Vol.  VI.^ 
227.  Description  of  moth  and  larva.  Difference  of  sexes. 
Life  history  and  habits.  Caterpillars  gregarious.  June  ta 
September.  Food  plants  numerous:  Indian  corn,  clover, 
choke  cherry,  etc. 

1875.  Reed,  E.  B.— Idem.    Rep.  Ent.  Soc.    Ont.  1874.    pp.  11-13. 

Figs.  1,  2,  3,  and  4.     (See  under  1874.) 

Snow,  F.  'H..— Hyperchiria  varia.  Trans.  Kan.  Acad.  Sci. 
IV.,  41.  Not  common  in  Kansas.  Feeds  upon  false  indigo, 
wild  cherry,  willow,  poplar,  hop-vine,  and  Indian  corn. 

1878.  French,  G.  B,. —Hyperchiria  io.  7th  Ann.  Rep.  St.  Ent.  111.,, 
p.  195.  Description  of  moth.  Food  plants:  Indian  corn, 
sassafras,  locust,  willow,  etc. 

1880.  Saunders,    W. — Saturnia  io.    Rep.   Ent.  Soc.  Ont.,  1879,  p. 

75,  figs.  46,  47,  and  48.  Description  of  moth  and  larva. 
Caterpillars  gregarious.  Pupate  on  ground  among  loose 
leaves  and  rubbish.    Common  in  many  quarters. 

1881.  Marten,  John. — Hyperchiria  io.    10th  Rep.  St.   Ent.  Ill,,  p. 

127,  fig.  40.  Description  of  larva.  Feeds  on  Indian  corn, 
clover,  currant,  apple,  and  foliage  of  many  trees. 

CoQUiLLET,  D.  W.— Idem.  10th  Rep.  St.  Ent.  111.,  p.  169^ 
fig.  64.    Description  of  larva.    June  to  September. 

Family  NocTuiDiE. 
8.    The  Smeared  Dagger. 

(Apatela  oblinita  Sm.  and  Abb.) 

1797.  Abbott,  John. — Acronycta  oblinita.  The  Nat.  Hist,  of  the 
Rarer  Lep.  Ins.  of  Ga.,  p.  187,  pi.  94.    Original  description. 

1852.  GuENEE,  A. — Idem.  Nat.  Hist,  of  Insects  I.,  49.  Specific 
characters  of  imago  and  larva.  Moths  appear  in  April. 
Common  in  N.  A. 
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1870.  EiLBY,  C.  v.— Idem.  Amer.  Ent.,  II.,  275.  Pood  plants: 
grape,  smartweed,  and  a  number  of  other  plants. 

Riley,  C.  V. — Idem.  8d  Rep.  St.  Ent.  Mo.,  p.  70.  Descrip- 
tions and  figures  of  imago,  larva,  and  pupa.  Life  history. 
Description  of  three  parasites.  Feeds  on  cotton,  asparagus, 
peach,  apple,  and  willow. 

1878.  LiNTNEB,  J.  A.— Idem.  28d  Rep.  N.  Y.  St.  Cab.  N.  H.,  p.  194. 
Larva  on  Polygonum.    September  12  in  N.  Y. 

Saunders,  W. — Idem.  Rep.  Ent.  Soc.  Ont.  1872,  p.  28,  fig. 
18.  Description  of  imago  and  larva.  Pupates  in  Septem- 
ber. Moths  emerge  in  June.  Feeds  on  strawberry,  rasp- 
berry, Lombardy  poplar,  smartweed,  peach,  apple,  and 
willow.    Three  parasites  mentioned.    Remedy,  hand-picking. 

1874.  Lintner,  J.   A.— Idem.     26th   Rep.  N.  Y.  St.  Cab.  N.  H.,  p. 

180.    Larva  on  Polygonum  September  1,  1872. 

1875.  Gentry,    Thomas   G.— Idem.     Proc.   Phila.    Acad.  Nat.  Sci., 

1875,  p.  24.  Certain  larvae  did  not  spin  cocoons.  Supposed 
to  be  due  to  deficient  nutrition.  Feed  upon  smartweed 
{Polygonum  pennsylvanicum.)    October. 

Snow,  F.  H. — Idem.  Trans.  Kan.  Acad.  Sci.  IV.,  43.  Com- 
mon in  Kansas.    Food  plants. 

1878.  French,  G.  H.— Idem.  7th  Rep.  St.  Ent.  111.,  p.  201.  De- 
scription of  imago  and  larva.  Larva  occurs  frequently 
during  June  and  August  or  September.  Feeds  on  smart- 
weed,  apple,  and  grape. 

1881.  Marten,  John. — Apatela  oblinita.  10th  Rep.  St.  Ent.  111., 
p.  181,  fig.  48.  Description  of  larva.  Found  in  June. 
August,  and  September  on  smartweed,  apple,  grape,  and 
willow. 

CoQUiLLET,  D.  W. — Acronycta  oblinita.    10th  Rep.  St.  Ent.  111., 

E.  170,  fig.  66.    Description  of  larva.   Feeds  on  smartweed, 
azel,  and  Indian  corn.    June  to  October. 

1884.  Forbes,  S.  A. — Apatela  oblinita.  18th  Rep.  St.  Ent.  111.,  p. 
82,  pi.  VI,  fig.  8.      Summary  of  published  facts. 

Cutworms. 

1842.  Harris,  T.  W. — Cutworms.  Rep.  Mass.  Ins.  Habits,  injuries, 
and  natural  history  of  cutworms.  Five  species  described. 
Various  remedies  proposed:  collecting  given  as  the  only 
effectual  one. 

1845.  Drummond,  Za.— Idem.  The  Cultivator,  1845,  p.  122.  Writes 
from  Virginia  that  his  Indian  oorn  has  never  suffered  from 
any  kind  of  worms  when  the  land  has  been  thoroughly 
plowed  in  winter;  but  that  it  has  always  suffered  on  rich 
ground  not  plowed  in  winter. 

1852.  Prairie  Farmer,  XIL,  59. — Fall  Plowing  for  Insects.  Sug- 
gests that  fall  plowing  destroys  cutworms  by  destroying  the 
food  necessary  for  their  development  in  early  spring. 
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1856.  BiSLEY,  Wm.*— Cutworms  and  their  Destruction.  The  Cultiva* 
tor,  3d  series,  IV.,  146. 

FiTOH,  Asa. — Cutworms.  Rep.  N.  Y.  Insects,  II.,  810-318. 
Severing  the  young  stalks  of  Indian  corn,  by  night,  at  or  near 
the  surface  of  the  ground.  A  thick,  cylindrical,  i)ale  dull- 
colored  worm,  an  inch  or  more  in  length.  Popular  ignorance 
respecting  cutworms.  Their  life  history  and  habits.  Different 
kinds.  Five  larvsB  described  and  three  imagos,  but  their 
relations  not  stated.  Natural  enemies:  crows,  predaceous 
insects.  Abundant  seed  recommended.  Supposes  cutworms 
to  come  from  surrounding  fields  to  the  places  where  they 
are  noticed,  and  hence  advocates  making  a  deep  furrow 
around  field  or  garden. 

Pitch,  Asa.— Idem.  The  Cultivator,  3d  series,  IV.,  116.  (Same 
as  above.) 

1862.  Habeis,  T.  W. — ^Idem.  Insects  Injurious  to  Vegetation,  3d 
ed.,  pp.  441-451.    (See  under  1842.)  , 

1868.  Fitch,  Asa.— Idem.  9th  Rep.  N.  Y.  Insects,  pp.  804-817. 
Early  notices  and  records  of  their  injuries.  lU  success  in 
rearing  them.  Young  worms  in  autumn.  Plowing  to  destroy 
them.  Their  habit  of  severing  young  plants ;  habits  of  dif- 
ferent species.  Their  destruction  by  larvsB  of  Calosonia 
calidum. 

1864.  Wabdeb,  J.  A. — Idem.    (Paper  read  before  Cincinnati  Hort. 

Soc.)  Prairie  Farmer,  new  series,  XIII.,  841.  Remedial 
agencies. 

R:lby,  C.  V. — The  Cutworm.  Prairie  Farmer,  new  series, 
XIII.,  169.  Gives  briefly  their  general  life  history.  Does 
not  believe  ^plpwitig  useful  in  destroying  them. 

1865.  RiLBY,  C.  v.— Idem.    (From  Rep.  U.   S.  Dept.  Agriculture, 

April  and  May,  1865.)  Prairie  Farmer,  new  series,  XV., 
483.  Instance  of  efficacious  use  of  salt  by  the  (Commis- 
sioner of  Agriculture.  Said  to  be  fatal  to  cutworms  on 
accotmt  of  its  effect  upon  their  skin. 

1866.  Walbh,  B.  D.— Cutworms.    Prac.   Ent.,    I.,  85-86.     Defines 

the  use  of  the  term  cutworm.  Plants  attacked.  Seven 
species  mentioned,  and  an  accotmt  of  injuries  done  by  cut- 
worms, especially  to  fruit  trees,  and  remedies  for  the  same. 

1867.  TowNLBY,    John.— Idem.     Prac.   Ent.,  II.,    64-66.     Injuries 

done  to  buds  and  foliage  of  trees  by  cutworms.  Remedies 
proposed.  J  ^Sugaring  with  poisoned  molasses  suggested  by 
Walsh. 

RoiBY,  C.  V. — ^A  Chapter  on  Cutworms.  Prairie  Farmer, 
XIX.,  413-414.  Gives  an  account  of  their  injuries  to  fruit 
trees  and  gives  specific  characters  of  one  moth  and  three 
larvffi. 

1869.  Riley,  C.  V.— Cutworms.  1st  Rep.  St.  Ent.  Mo.,  np.  67- 
91.  Gives  natural  history  and  descriptions  of  twelve  distinct 
species.  Natural  enemies ;  parasites  and  predaceous  insects. 
Collecting  recommended,      f^all   plowing,  to  be  efficacious. 
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must  be  done  late.  Bemedies:  ashes,  lime,  salt,  etc. 
Experimenters  generally  forget  that  there  is  a  period  in  the 
life  of  these  worms  when  they  disappear  in  the  earth,  and 
anything  applied  just  before  this  happens,  is  sure  to  be 
heralded  as  a  perfect  remedy. 

1872.  Coles,  Isaac. — Cutworms  in  Com.  Country  Gent.,  XXXVII., 
839.  Sends  specimens  of  cutworms  to  the  editor  with 
statement  that  they  had  almost  entirely  destroyed  a  field  of 
Indian  corn,  from  one  to  five  or  six  being  in  proximity  to 
a  hill,  and  enveloped  in  a  web.  Editor  supposes  them  to 
Hadena  wrctica^  Boisd. 

1874.  L.  B. — Treatment  of  Cutworms.  The  Country  Gent.  XXXIX., 
275.  Writes  from  Maryland  that  he  seldom  finds  catworms 
destructive  on  fall  or  earl^r  spring  plowing.  Whenever  they 
are  destructive,  he  waits  till  they  pupate  and  then  replante. 

1877.  Fernald,  C.  H. — Cutworms.  Bep.  Me.  St.  Board  of  Agricul- 
ture, 1877,  pp.  62-65.  Gives  a  brief  account  of  habits,  and 
an  extended  one  of  an  attack  upon  a  cutworm  by  a  wasp 
(Sphex).  States  that  for  those  which  attack  Indian  corn, 
digging  up  and  killing  is  the  best  remedy. 

1880.  Bowles,  G.  J.— Canadian  Cutworms.  Bep.  Ent.  Soc,,  Ont., 
1879,  pp.  88-46.  Description  and  natural  history  of  twelve 
species  given,  mostly  after  Fitch,  Harris,  and  Riley. 
Abundance  in  Canada.  Natural  enemies,  predaceous  in- 
sects. 

1886.  BiLBY,  C.  V. — Cabbage  Cutworms.  Bep.  Com.  Agr.,  1884,  pp. 
289-800.  Plates  ii  and  iii.  Eight  species  described  and 
life  history  and  habits  given;  Bemecties  for  cutworms  as 
cabbage  pests. 


9.    Spotted  Cutworm. 
{Agrotis  c-nigrum,  Linn.) 

1767.  LiNNE,  Cakl  YOjff. —Noctiui  c-nigrum.  Systema  Natura.  12th 
ed..  Tome  I.,  Part  II.,  852,  No.  162.     Original  description. 

1796.  HuBNER  Jacob. — Samml.  Europ.  Schmett,  p.  III.  Original 
description  of  larva. 

1852.  GuENEE,  A. — Noctua  c-nigrum.  Spec.  Gen.  Lep.  V. — Noct,  I., 
828.  Bibliography.  Brief  description  of  imago.  North  America. 

1878.  LiNTNBR,  J.  A. — Agrotis  c-nigrum.  28d  Bep.  N.  Y.  St,  Cal>. 
N.  H.,  p.  194.    Imago  collected  in  N.  Y.  June  23. 

1875.  Snow,  F.  H,— Idem.  Trans.  Kan.  Acad.  Sci.  IV.,  43,  ^'ot 
common  in  Kansas. 

1878.  French,  G.  H.— Idem.  7th  Bep.  St.  Ent.  111.,  pp.  89,  vt>2. 
Specific  characters  of  imago  and  general  character  of  larva. 
Southern  part  of  State.  Larv8B  change  to  chrysalids  May  1. 
Observations  on  life  history.    Two-brooded  or  more. 


67 

1881.  '  Marten,  John.— Idem.  10th  Bep.  St.  Ent.  111.,  p.  182.  De- 
scription of  larva.  Feeds  on  grass,  vegetables,  pear-and 
maple-trees  in  March  and  April. 

CoQuiLLET,  D.  W.— Idem.  10th  Eep.  St.  Ent.  111.,  p.  184.  De- 
scription of  larva.  1^'eeds  on  grass.  Found  throughout  the 
year. 

18^2.  CoQuiLLBT,  D.  W.— Idem.  11th  Bep.  St.  Ent.  111.,  p.  51.  Abun- 
dance compared  with  army  worms,  as  one  to  eight.  Descrip- 
tion of  larva.  Life  history.  Two-brooded.  Moths  June  and 
September. 

1883.  EiLBY,  C.  v.— Idem.  8d  Eep.  U.  S.  Ent.  Com.,  p.  186.  Large 
numbers  of  larv®  among  army  worms,  in  the  evident  pro* 
proportion  of  about  one  cutworm  to  five  army  worms. 

1885.  LiNTNER,  J.  A. — Idem.  Cutworms,  p.  6.  Destructive  to 
Indun  corn. 


10.    The  Dingy  Cutworm. 

{Agrotis  subgothica.  Haw.) 

1810.  Haworth,  a.  B,,—Agroti8  subgothica.  Lep.  Britain.  (Teste 
Lintner.)    Original  description. 

1852.  Guenee,  Ai — Agrotisjacidipera.  8p.  Gen.  Lep.  V.,  Noct.  I.,  262. 
Description  of  imago.  North  America,  Canada.  Seems 
very  common. 

1869,  BiLEY,  C.  v.— Idem.  Ben.  St.  Ent.  Mo.  I.,  82.  Specific 
characters  of  imago,  chrysalis,  and  larva.  Injuries  in 
Northern  Illinois.    Moths,  September. 

1878.  Grotb,  a.  E. — Agrotis  subgothica.  Bui.  Buf.  Soc.  Nat.  Sci. 
I.,  100.  {Teste  French.)    Synonymy. 

1874.  Lintner,  J.  A.— Idem.    26th  Bep.  N.    Y.  St.  Cab.  N,  H.,  p. 

180.    Imago  collected  in  N.  T.  July  21  and  80.. 

1875.  Snow,  F.  H.— Idem.    Trans.   Kan,  Acad.  Sci.  IV.,  48.    Very 

abundant  and  very  destructive  in  Kansas. 

1878.  French,  G.  H.— Idem.  7th  Bep.  St.  Ent.  111.  pp,  89,  204. 
F.  89,  distinguishing  marks  of  imago  and  larva.  P.  204, 
deschption  of  imago  and  larva.  Atlantic  district  to  Colo- 
rado. Larva  September  to  July.  Beported  destructive  to 
gardens  in  the  vicinity  of  Eockford. 

1880.  Bowles,  G.  J. — Agrotis  jacuiifera.    Bep.  Ent.  Soc.  Ont.,  1879, 

p.  41.    Compared  to  A.  subgothica. 

1881.  Marten,  John. — Agrotis  svhgothica,    10th   Eep.  St.   Ent.  111.^ 

J,  182,  fig.  44.    Description  of  larva.    Larvae  destructive  in 
une.    Chrysalids,  July.    Moths,  September. 

1885.  Lintner,  J.  A. — Idem.  Cutworms,  p.  6,  fig.  10.  Destructive 
to  Indian  corn. 
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11.    Western  Striped  Cutworm. 

{Agroiia  herUis,  Grote.) 

18c2.  GuENEE,  A. — Agrotis  jacidifera,  var.  b.  8p,  Gen.  Lep.  Y., 
Noct.  I.,  262.    Original  description. 

1856.  Fitch,  Asa. — A^otis  svbgothica.  Rep.  N.  Y.  Insects  II.,  314. 
General  description  of  moth.  July  to  September.  IllinoiB. 
Common.  Severs  the  young  stalks  by  night  at  or  near  the 
surface  of  the  ground.  Natural  enemies :  Crows  and  preda- 
ceous  beetles.  Bemedies :  abundance  of  seed  and  collect- 
ing the  larvffi. 

1867.  BiLEY,  C.  v.— Idem.  Prairie  Farmer,  XIX.,  414.  Specific 
characters  of  larva.    Called  Western  striped  cutworm. 

1869.  BiLEY,  C.  v.— Idem.  Bep.  St.  Ent.  Mo.  I.,  81.  Specific 
characters  of  larva  with  general  description  of  imago. 
Moths,  August,  and  September.    Common. 

Packard,  A.  S.,  Jr. — Idem.  Guide  to  the  Study  of  Insects, 
p.  806,  fig.  288.  Moths  often  seen  flying  over  blossoms  of 
the. golden-rod  in  autumn. 

1878.  Grote,  A.  B. — Agrotis  herilis.  Bui.  Buf.  Soc.  Nat.  Sci.  I.,  99. 
Names  species  and  clears  up  synonymy. 

1S74.  LiNTNER,  J.  A.— Idem.  26th  Bep.  N.  Y.  St.  Cab.  N.  H.  p. 
180.    Collected  in  N.  Y.  August  14,  1872. 

1875.  Cook,  A.  J. — Agrotis  svhgothica.  Bep.  Mich.  St.  Bd.  Agricul- 
ture, 1874,  p.  Ill,  fig.  2.  Injurious  to  Indian  corn  in 
Michigan. 

1878.  French,  G.  H, — Agrotis  herUis.  7th  Bep.  St.  Ent.  111.  pp. 
90,  205.  Specific  characters  of  imajgo  and  larva.  Pupates 
May  and  June.  Moths  emerge  September.  Synonymy 
explained. 

1880.  Bowles,  G.  J. — Agrotis  subgothica.    Bep.  Ent.  Soc.  Ont.  1879, 

p.  40.    General  description   of  imago   and   larva.     Moths, 
August  and  September.    Common  in  Canada. 

1881.  Marten,    John. — Agrotis  herilis.    10th  Bep.    St.    Ent.  III.  p. 

188.    Description  of  larva. 

1885.  LiNTNER,  J.  A.— Idem.  Cutworms,  p.  7.  Destructive  to 
Indian  corn. 

12.    W-MARKBD  Cutworms. 

{Agrotis    clandestina^  Harris.) 

1842.  Harris,  T.  W. — Noctua  clandestina,  Bep.  Mass.  Ins.  Origi- 
nal description  of  imago.  Abundant  in  New  England. 
Moths,  June  to  August.  LarvsB  pass  winter  half  grown. 
Prefer  young  Indian  corn  plants.  Early  sown  buckwheat, 
young  pumpkin  plants,  young  beans,  cabbage  plants,  and 
many  other  field  and  garden  vegetables.  Bemedies:  fall 
plowmg  and  killing  by  band. 
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1856.  Fitch,  Asa.— Idem.  Rep.  N.  Y.  Insects,  11.,  315,  Plate  3,  fig*  6* 
Very  common.  Larva  severs  the  young  stalks  by  night  at  or 
near  the  surface  of  the  ground.   Natural  enemies :   crows  and 

{)redaceouB  beetles,    fiemedies :    abundance  of  seed  and  col- 
ecting  the  larvae. 

1862.  Harris,  T.  W. — Idem.  Insects  Injurious  to  Vegetation,  8d 
ed.,  p.   446.    (See    under  1842.) 

1867.  Riley,  C.  V. — Idem.  Prairie  Farmer,  XIX,,  413.  Larva  de- 
scribed. Injurious  to  apple  buds,  young  cabbages,  and  In- 
dian Corn.    Moths  appear  in  latter  part  of  June. 

1869.  Packard,  A.  8.,  Jr. — Idem.  Gui(?e  to  the  Study  of  Insects,  p. 
809.    Specific  characters  of  larva. 

1878.  LiNTNKR,  J.  A.— Idem.  28d  Rep.  N.  Y.  St.  Cab.  N.  H.,  p.  194. 
CoUected  in  N.  Y.  July  1, 

1874.  LiNTNBR,  J.  A.— Idem.  26th  Rep.  N.  Y,  St.  Cab.  N.  H.,  p.  180. 

Collected  July  4,  14,  and  September  23,  1872. 

1875.  Snow,  P.  H.— Idem.     Trans.  Kan.  Acad.   Sci.,  IV.,  48.    Not 

common  in  Kansas. 

1878.  French,  G.  H.— Idem.  7th  Rep.  St.  Ent.  111.,  pp.  95,  218. 
Specific  characters  of  imago  and  larva.  Most  abundant 
species  of  this  group  in  Middle  and  New  England  States. 
Climbing  habit.    Food  Plants. 

1880.  BoviTLBs,  G.  J.— Idem.    Rep.  Ent.  Soc.  Ont.,  1879,  p.  44,  fig. 

6.  General  description  of  imago  and  larva.  Food  plants: 
Indian  Corn,  wheat,  buckwheat,  young  pumpkins,  beans, 
cabbages,  and  many  other  garden  plants.  Common  in  Can- 
ada and  in  northern  and  western  United  States. 

1881.  Marten,  John. — Idem.    10th  Rep.  St.  Ent.  111.,  p.  185.    Larva 

described.    Climbing  habit. 

1834.  Riley,  C.  V.— Idem.  Rep.  Com.  Agriculture,  1884,  p.  298, 
pi.  II,  fig.  4.  Distinguishing  features  of  larva.  Moths,  June 
to  August.  LarvaB  hibernate.  Pupae,  May  and  June.  Food 
plants:  Indian  Corn,  buckwhent,  pumpkin- vines,  beans, 
cabbage,  apple  buds,  and  wild  endive. 

1895.  LiNTNBR,  J.  A. — Idem.  Cutworms,  pp.  6,  8.  Destructive  to 
Indian  Corn,  cabbage,  and  beans. 


13.    Dark-sided  Cutworm. 

{Agrotis  messaria,  Harris.) 

1842.  Harris,  T.  W. — Agrotis  messoria.  Rep.  Mass.  Insects.  Orig- 
inal description. 

1862.  Harris,  T.  W. — Idem,  Insects  Injurious  to  Vegetation,  8d  ed., 
p.  444.    (See  under  1842.) 

1867.  Riley,  C.  V. — Agrotis  cochranis.  Prairie  Farmer,  XIX.,  418. 
Described  as  new  species.  Injuries  to  fruit  trees  in  Wis- 
consin and  Illinois. 
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1868.  Grotb  and  BoBTHQom.—Agrotia  repentis.  Trans.  Am.  Ent.Soc. 
I.,  850,  pi.  5,  fig.  58,  6.  Described  as  a  new  species.  Atlan- 
tic district. 

1873.  LiNTNER,  J.  A. — Agrotis  cochranii.  28d  Bep.  N.  Y.  St.  Cab.  N.  H., 
p.  194.    Collected  in  N.  Y.  September  20th. 

1875.  Cook,  A.  J. — Idem.  Bep.  Mich.  St.  Bd.  Agriculture,  1874,  p. 
144.  Very  destructive  to  fruit  trees  in  eastern  and  western 
part  of  Michigan.  Natural  history.  Bemedies:  collecting 
larvae ;  entrapping  witb  fresh  clover ;  catching  by  use  of 
sheet  and  mallet;  preventing  their  ascent  of  the  trees. 

1875.  Snow,  F.  H.— Idem.  Trans.  Kan.  Acad.  Sci.,  IV.,  48.  Com- 
mon in  Kansas. 

Snow,  F.  H. — A^otis  messoria.    Trans.  Kan.  Acad.  Sci.,  IV., 
44.    Common  in  Kansas. 

1878.  French,  G.  H.— Idem.  7th  Bep,  St.  Ent.  111.,  pp.  92,  209. 
Specific  characters  of  imago  and  larva.  Moths,  July  and 
August.  Climbing  habit  of  larva.  Found  among  cabbages, 
potato-hills,  and  in  Indun  Corn  fields  and  in  flower  gardens. 

1880.  Bowles,  G.  J.— Idem.    Bep.  Ent.   Soc.  Ont.,  1879,  p.  42,  fig. 

5.    General  description   of  imago  and  larva.    Injuries  to 
fruit  trees.    Michigan,  Blinois,  and  Canada. 

1881.  Marten,  John. — Idem.  10th  Bep.  St.  Ent.  111.,  p.  184.    Larva 

described. 

1884.  BiLEY,  C.  v.— Idem.    Bep.  Com.   Agriculture,   l884,   p.  290, 

Jl.   II,  fig.   6.     Single-brooded.    LarvsB     hibeniate.     Moth, 
uly  and  August.    Injuries  to  frhit  trees.     Wide  spread  in 
United  States. 

1885.  LiNTNBR,  J.  A. — Idem.    Cutworms,  p.  7-    Destructive  to  In- 

dian OORN. 


14.    Striped  or  Corn  Cutworm. 

{Agrotis  tesaeUata,  Harris.) 

1842.  Harris,  T.  W. — Agrotis  tessellata.  Bep.  Mass.  Insects.  Original 
description. 

1856.  Fitch,  Asa. — The  Striped  Cutworm.  Bep.  N.  Y.  Insects,  IL, 
818.  Original  description  of  larva.  Common  in  com  fields, 
cutting  off  plants  half  an  inch  above  ground.  Buries  itself 
but  slightly. 

1862.  Harris,  T.  W. — Agrotis  tessellata.    Insects  Injurious  to  Vegeta- 

tion, 3d  ed.  p.  445,  tig.  221.    (See  under  1842.) 

1863.  Fitch,  Asa. — Agrotis  nigricans,  var.   maizi.     Bep.   N.   Y.  In- 

sects, IX.,  804.  Specific  characters  of  imago  and  larva. 
Existing  knowledge  of  cutworms.  Habits  and  natural 
history.    Habits  compared  with  those  of  yellow-headed  cut- 
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worm.  Food  plants:  Indun  corn,  ^rass,  flax,  weeds,  and 
garden  plants.  Moth  appeared  July  6.  Galosoma  calidum 
predaceoas  upon  it.    Fall  plowing. 

1869.  Fackabd,  a.  S.^  Jr. — Agrotis  tesseUata.  Guide  to  the  Study 
of  Insects,  p.  806,  fig.  287.    Brief  description. 

1875.  Cook,  A.  J. — Agrotis  nigricans.  Bep.  Mich.  St.  Bd.  Agricul- 
ture, 1874,  p.  111.    Injurious  to  Indian  corn  in  Michigan. 

1878,  French,  G.  H. — Agrotis  tesseUata.  7th  Rep.  St.  Ent.  111.,  pp. 
91,  20iS.  Specific  characters  of  larva  and  imago.  Common 
in  southern  Illinois.     Natural  history  and  habits. 

1880.  Bowles,   G.   J.-  Idem.     Eep.  Ent.   Soc.   Ont.   1879,   p.  89. 

General  description  of  larva  and  imaf^o.  Very  destructive 
to  Indian  corn.    Common  in  Canada  and  the  United  States. 

1881.  Marten,  John.— Idem.    10th  Bep.  St.  Ent.   111.,  p.  18».    De- 

scription of  larva. 

1885.  LiNTNER,  J.  A. — Idem.  Cutworms,  p.  7.  Destructive  to  In- 
dian CORN. 


15.    Greasy  or  Black  Cxttworm. 

(Agrotis  ypsilon,  Bott.) 

1842.  Harris,  T.  W. — Agrotis  telifera.  Bep.  Mass.  Insects.  De- 
seifpiion  of  imago. 

1852.  Guenee,  a. — Agrotis  suffusa  var.  idonea.  Hist.  Nat.  des  In- 
sectes,  I.,  269.  Common  in  Europe,  East  Indies,  and  in 
greater  part  of  America  in  June  and  September. 

1862.  Harris,  T.  W. — Agrotis  telifera.  Insects  Injurious  to  Vegeta- 
tion, 8d  ed.  p.  443.    (See  under  1842.) 

1867.  BiLET,  C.  v.— Idem.  Prairie  Farmer,  XIX.,  414.  Original 
description  of  larva. 

1869.  BiLEY,  C.  v.— Idem.  1st  Bep.  St.  Ent.  Mo.,  p.  80.  Specific 
characters  of  larva,  chrysalis,  and  imago.  Moths,  July. 
Larva  destructive  to  tomato  and  Indian  corn  in  Missouri. 

Packard,  A.  S.,  Jr. — Agrotis  suffusa.  Guide  to  the  Study  of 
Insects,  p.  806,  fig.  239.  Description  of  larva.  Chrysalids 
at  roots  of  Indun  corn  in  Maryland. 

1875.  Snow,  P.  H. — Idem.  Trans.  Kan.  Acad.  Sci,,  IV.,  44.  Com- 
mon in  Kansas. 

1878.  French,  G.  H. — Agrotis  ypsilon.  7th  Bep.  St.  Ent.  111.  pp. 
93,  210.  Specific  characters  of  imago  and  larva.  Abundant 
throughout  United  States.  Very  destructive  in  Indun  corn 
fields  and  gardens  in  Illinois. 

1880.  Bowles,  G.  J. — Agrotis  telifera.  Bep.  Ent.  Soc.  Ont.  1879, 
p.  40,  fig.  3.  General  description  of  imago  and  larva, 
rood  plants.  Very  common  in  Canada  from  June  until 
October.    First  specimen  taken  at  sugar,  October  1. 
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1881.  Marten,  John. — AgrotU  ypiUon.  10th  Rep.  St,  Ent.  111.  p. 
184,  fig.  46.  Description  of  larva.  Pupates  in  June ;  emerges 
in  July.  Food  plants:  Indian  corn,  tobacco,  tomato ^nts 
and  cypress  vines. 

1884.  RiLKY,  C.  v.— Idem.     Rep.'  Com.   Agriculture  1884,   p.  294, 

pi.  II,  fig.  2.  Original  description  of  egg.  General  description 
of  imago  and  larva.  Natural  history  and  habits.  Probably 
both  one-  and  two-brooded.  Pernicious  cutting  habit.  World- 
wide. 

1885.  -LiNTNER,  J.  A. — Idem.    Cutworms,  p.  7.    Destructive  to  In- 

dun  CORN. 

16.    Variegated  Cutworm. 

(Agrotis  saucia,  Hiibn.) 

1796.  HuBNBR,  Jacob. — Agrotis  saucia,  Samml.  Europ.  Schmett, 
p.  878.    {Teste  Guenee.)    Original  description. 

1883.  Freybr,  C.  P.— Beitr.   zur   Schmett.     (Teste   Guenee.)    De- 

scription of  larva. 

1842.  Harris^  T.  W. — Agrotis  inermis,  Bep.  Mass.  Ins.  Descrip- 
tion of  imago. 

1852.  Guenee,  A. — Agrotis  saucia,  8p.  Gen.  Lep.  V.: — Noct.  L,  271. 
Europe  and  America  in  June  and  September.     Not  rare. 

1862.  Harris,  T.  W. — Agrotis  inermis.  Insects  injurious  to  vegeta- 
tion.   8d.  ed.,  p.  444.     (See  under  1842.) 

1869.  EiLBY,  C.  v.— Idem.  Ist  Rep.  St.  Ent.  Mo.,  p.  72.  Specific 
characters  of  imago,  larva,  and  chrysalis.  Damage  to  grape 
vines.  Eggs  on  twigs  of  trees.  Mode  of  walking  when 
young.    Two-brooded.    Moth  hibernates.    Voracious  feeders. 

1878.  French,  (1.  H. — Agrotis  saucia,  7th  Rep.  St.  Ent.  111.,  pp. 
94,  211.  Speciiic  characters  of  imago  and  larva.  Natural 
history  and  habits.  Probably  two-brooded.  Not  so  injur- 
ious to  Indian  corn  as  some  other  species.  Bores  into  cab- 
bage heads.    Widely  distributed. 

1880.  Bowles,  G.  J. — AgrotU  inermis.    Rep.   Ent.   Soc.  Ont.  1879, 

p.  41.  General  description  of  imago  and  larva.  Motb 
taken  August  14.  Common  in  Canada  and  in  Northern 
and  Western  States. 

1881.  Marten,  John. — Agrotis  saucia.    10th  Rep.    St.   Ent.  111.,  p» 

184.  Description  of  larva.  Complete  transformation  in 
thirty-five  days. 

1884.  Riley,  C.  V. — Idem.     Rep.  Com.  Agriculture,   1884,  p.  297. 

General  description  of  imago,  larva,  and  egg.  Eggs  on  ap- 
ple twigs.  General  feeder.  l)amage  to  young  grape  vines 
and  lettuce.  Extracts  from  breeding  notes.  Common 
throughout  North  America  and  Eutope. 

1885.  LiNTNEB,  J.  A. — Idem.    Cutworms,' pp.  7,  8,  9.      Destructive 

to  Indian  corn,  cabbage,  and  Smilax. 
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17.    Glassy  CtJTwoRM. 
(Hadena  devastator,  Brace.) 

1819.  Brace,  John  P. — PhaUena  devastator.  Silliman's  Amer.  Joum. 
of  Science  I.,  154.  Original  description.  Prefers  beans. 
Feeds  on  cabbage  and  Indian  corn,  rupa  state  four  weeks ; 
emerges  about  July  18.  Eggs  laid  in  autumn  and  hatch 
in  May.  Ghrysalias  exposed  to  the  sun,  died ;  hence  plow- 
ing in  July  suggested. 

1&±2.  Harris,  T.  W. — Aarotis  devastator.  Bep.  Mass.  Ins.  Descrip- 
tion of  imago.  Moths  common  July  10  to  August  15.  Be- 
lieves the  eggs  hatch  in  autumn. 

1856.  Fitch,  Asa. — Idem.  2d  Bep.  N.  Y.  Insects,  p.  315.  Descrip- 
tion of  imago. 

1862.  Harris,  T.  W. — Idem.  Insects  Injurious  to  Vegetation,  p. 
445.    (See  under  1842.) 

1869.  BiLBY,  C.  v.— Idem.  1st  Bep.  St.  Ent.  Mo.,  p.  83,  fig.  30, 
larva.  Specific  characters  of  larva  and  chrysalis.  Food 
plants:  grass  and  cabbage. 

Packard,  A.  S.,  Jr. — Idem.     Guide  to   Study  of  Insects,  p. 
806.    Mention. 

1878.  LiNTNER,  J.  A. — Mamestra  devastator.  23d  Bep.  N.  Y.  St. 
Cab.  N.  H..  p.  194.    Collected  in  N.  Y.  August  15. 

1874.  LiNTNBR,  J.  A.— Idem.  26th  Bep.  N.  Y.  St.  Cab.  N.  H.,  p. 
180.    Collected  July  7  to  August  14. 

1876.  Cook,  A.  J. — Agrotis  devastator.  Bep.  Mich.  St.  Bd.  Agricul- 
ture, 1874,  p.  111.    Injurious   to  Indian  oorn  in  Michigan. 

1878.  French,  G.  H. — Hadena  devastatrix.  7th  Bep.  St.  Ent.  Dl.> 
pp.  96,  216.  Specific  characters  of  imago  and  larva.  Food 
plants:  Indian  corn,  grass,  and  cabbage. 

1880.  Bowles,  G.  J. — Agrotis  devastator.    Bep.  Ent.  Soc.  Ont.  1879, 

p.  38,  fig.   2.     General   description   of    imsRO   and   larva. 
Common  in  Canada,  Northern  and  Western  United   States. 

1881.  Marten,  John. — Hadena  devastatrix.    10th  Bep.  St.  Ent.  111., 

p.  1£^.     Description  of  larva.     Found  underground   near 
cabbage  plants  m  May. 

1884.  BiLBY,  C.  v.— Idem.    Bep.   Com.  Agriculture,   1S84,  p.   296, 

pi.  Ill,  figs.  3,  4.    Transformationp.    About  half-grown  May 
1;    pupated  June  19;    emerged  July  7. 

1885.  LiNTNBR,  J.  A. — Idem.    Cutworms,  pp.  7,  8.     Destructive  to 

Indian  corn  and  cabbnge. 
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18.    The  Yellow- headed  Cutworm. 

(Hadena  arctica,  Boisd.) 

1859.  Fitch,  Asa. — Hadena  amputatrix.  3d  Rep.  N.  Y.  Insects,  p. 
107.  Description  of  imago.  Severing  stalks  of  currants, 
roses,  etc.    Common  night-flying  moth. 

1868.  Pitch,  Asa,— Idem.  9th  Rep.  N.  Y.  Insects,  pp.  811,  816. 
Very  destructive  to  Indian  corn.  Habits  compared  with 
those  of  striped  cutworm.  Severs  Indian  cobn  below  sur- 
face of  ground.    Pupates  in  July. 

1874.  LiNTNBB,  J.  A. — Hadena  arctica.    26th   Rep,  N.   Y.  St.  Cab. 

N.  H.,  p.  180.  Imago  collected  in  N.  Y.  June  27  to  July  28, 
1872. 

1875.  Cook,  A.  J. — Hadena  amputatrix.     Rep.  Mich.   St.   Bd.  Agri- 

culture, 1874,  p.  111.  Destructive  to  Indun  corn  in  Michi- 
gan. 

1878.  Fbenoh,  G.  K.—Hadena  arctica.  7th  Rep.  St.  Ent.  111.,  pp. 
S6,  217.  Specific  characters  of  larva  and  imago.  Northern 
United  States  and  Europe. 

1880.  Bowles,  G.  J.— Idem.     Rep.   Ent.   Soc.   Ont.,    1879,   p.  39. 

General  characters  of  larva  and  imago.  Moths  appear 
July  and  August.  Common  in  Canada  and  Northern  United 
States. 

1881,  Marten,  John.— Idem.    10th  Itep.  St.  Ent.  111.,  p.  187.    De- 

.  scription  of  larva. 

1884.  Saunders,  W.— Idem.   Can.  Ent.  XVI.,  205.    Very  destructive 

to  Indian  corn  and  other  erops  in  Canada. 

1885.  TiiNTNER,  J.  A. — Idem.    Cutworms,  p.  7.    Destructive  to  In- 

dian CORN. 


19.    The  Pall  Army  Worm. 

{Laphygma  fntgiperda,  Guen.) 

1797.  Smith  and  Abbott. — Insects  of  Georgia,  II.,  p.  96.  (Teste 
Guen.) 

1852.  GuENEB,  A. — Laphygma  frugiperda.  Sp.  Gen.  Lep.  V. — ^Noct. 
I.,  159.  Description  of  imago  and  larva.  North  and  South 
America  in  July.    Also  reported  from  Tasmania. 

1869.  RiLKY,  C.  v.— The  Wheat  Cutworm.    1st  Rep.  St.  Ent.  Mo., 

p.  89.  Description  of  larva.  Known  to  attack  wheat  for 
many  years  in  Mo.  Appeared  only  on  wheat  sown  on  oat 
stubble.    Early  plowing  suggested. 

1870.  R.LBY,  C.  Y.—Prodenia  daggyi.    Amer.  Ent.  II.,  48,  328.    P. 

43,  injurious  to  Indian  corn.  P.  328,  Missouri  and  Illinoifl. 
Peeds  upon  wheat,  oats,  Indian  corn,  barley,  grasses,  purs- 
lane, and  turnips. 
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BiLSY,  C.  Y. — Prodenia  antumnalia,  Amer.  Ent.  II.,  363,  fig, 
221.  Specific  characters  .of  imago,  larva,  and  pupa.  Kan- 
sas. Variable.  Larvae  appeared  in  multitudes  August  and 
September.  Moths  abundant  September  and  October.  Sev- 
eral-brooded. Feeds  also  on  apple  and  peach  leaves.  Feeds 
extensively  on  wheat  sown  on  oat  stubble.  Tachina  para- 
site. 

1872.  Glover,  Townend. — Idem.  Rep.  Com.  Agriculture,  1872,  p. 
118.  Destructive  to  Indian  oobk,  grass  and  pea  crops,  in 
Georgia  and  Florida. 

1878.  French,  G.  H. — Laphygma  fnigiperda,  7th  Rep.  St.  Ent. 
111.,  pp.  97,  219.  General  character  of  imago  and  larva. 
Very  oestructive  to  young  Indian  corn  in  central  Illinois  in 
1868.  Also,  sometimes,  to  wheat,  rye,  and  grass.  Two-to 
four-brooded. 

1681.  Marten,  John.— Idem.  10th  Rep.  St.  Ent.  111.,  p.  138,  fig.  48. 
Description  of  larva.  Appears  in  the  fall,  and  feeds  on  both 
wheat  and  Indian  corn. 

1884.  Forbes,  S.  A. — Idem.  14th  Rep.  State  Entomologist  of  Illi- 
nois, pp.  65-67.  PI.  V,  figs.  1  and  2.  General  article  under 
heads  of  Literature,  Nomenclature,  Description,  Distribu- 
tion, Life  History,  Injuries  to  Vegetation,  Natural  Enemies, 
and  Methods  of  Prevention  and  Remedy.  Describes  exten- 
sive injuries  to  wheat  in  central  Illinois,  fall  of  1884.  New 
species  of  parasite,  Exorista  infestn,  Williston. 

20.    THtf  Bronze-colqbed  Cutworm.^ 

(Nephelodes  violana,  Guen.) 

1852.  GuENEE,  A. — Nephelodes,  violaiis.  Sp.  Gen.  Lep.  V. — Noct.  I., 
ISO.    Original  description.    New  York  and  Illinois. 

1873.  LiNTNER,  J.  A.— Idem.    23d  Rep.  N.  Y.  St.  Cab.  N.  H.,  p.  194. 

Imagos  collected  August  27,  in  N.  T. 

1874.  LiNTNBR,  J.  A.— Idem.     25th   Rep.  N.  Y.  St.  Cab.  N.  H.,  p. 

180.    Collected  September  6,  1872. 

1876.  Snow,  P.  H. — Idem.  Trans.  Kan.  Acad.  Sci.  IV.,  45.  Com- 
mon in  Kansas. 

Norman,  Geo. — Idem.  Can.  Ent.  VII.,  6.  Common  in  Ontario. 
Collected  September  1. 

1876.  Norman,  Geo. — Idem.  Can.  Ent.  VII.,  69.  Collected  August 
21.     Very  frequent. 

1878.  French,  G.  H.— Prairie  Farmer,  April  6,  1878.  Original  de- 
scription of  larva. 

French,  G.  H. — Nephelodes  violans.  7th  Rep.  St.  Ent.  111.,  pp. 
99,  220.  Specific  characters  of  larva  and  imaso.  Habits. 
Pupated  in  June,  emerged  in  September.  Feeds  on  Indian 
CORN  and  grass. 

French,  G.  H. — Idem.  Can.  Ent.  X.,  61.  Specific  characters 
of  lai'va.  Tfdnsformation  and  food  habits.  Feeds  mostly 
at  night. 
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1880.    FoRBEP,  8.  A. — Idem.    Amer.  Ent.  III.,  281.    Larva  from  atom- 
ach  of  blackbird. 

1880.  BiLBY,  C.  V. — Idem.    Amer.  Ent.  III.,  205.   Common  in  north- 

em  Illinois  and  Missouri  in  early  spring  on  blue-grass  sod. 
Full-grown  larva  hibernates.    Widely  distributed. 

1881.  Riley,  C.  V. — Idem.    Amer.  Nat.  XV.,  575.    Specific  characters 

of  larva.  Habits  and  distribution.  Pupates  in  June  and 
emerges  in  autumn. 

Marten,  John.— Idem.    10th  Rep.  St.  Ent.  III.,  p.  139.    Spe- 
cific characters  of  larva.     Food  plants  and  transformation. 

OsBORv,  Herbert. — Idem.     Iowa   Homestead,  June  17,  1881. 
(Teste  Lintner.)    Diseased  larvaB. 

1882.  Lintner,  J.  A. — Idem.     1st  Rep.  Injurious  and  other  Insects 

St.  N.  Y.,  p.  99.  Specific  characters  of  moth  and  larva.  In- 
juries in  St.  Lawrence  county,  New  York.  Difiiculty  of  rear- 
ing larvae.  Dates  of  collection  of  larvae,  April  24  to  June  29. 
Literature  and  bibliography.  Natural  history.  Food  plants: 
grass,  clover,  and  Polygonum.  Widelv  distributed.  United 
States  and  Canada.  Parasites.  Preventives  and  remedies: 
deep  plowing,  burning,  rolling,  and  attracting  by  sweetened 
substances. 


21.    The  Stalk  Borer. 

{Gortyna  nitela,  Guen.) 

1842.    Harris,    T.  W. — Rep.   Mass.  Ins.     Larva  described  but  not 
identified.    Common  in  potato  stalks. 

1852.    Guenee,  a. — Ooriyna  nitela.    Sp.  Gen.  Lep.  V, — Noct.  I.,  124. 
Original  description.    Dlinois. 

1862.    Harris,  T.  W. — Insects   Injurious  to  Vegetation,  8d  ed.,  p. 
440,  fig.  -219.    (See  under  18i2.) 

1867.  Walsh,  B.  D.— Gortyna  nitela.    Prac.  Ent.  II.,  115.    Descrip- 

tion of  pupa.  Difference  between  habits  of  Oortyna  nitda 
and  those  of  Achatodes  zece.  Destruction  of  hibernating 
moths  a  check  on  its  undue  increase. 

Riley,  C.  V.— Idem.  Prairie  Farmer,  XIX.,  116.  Specific 
characters  of  imago,  chrysalis,  and  larva.  Imago  and  larva 
figured.  Bores  into  dahlia  and  astor.  Life  history.  Larrs 
July;  pupsB  August;  moths  emerge  September. 

1868.  Walsh  and  Riley. — Idem.    Amer.  Ent.  I.,  22,  fig.  11;  p.  206, 

fig.  110;  p.  258.  P.  22,  abundant  in  parts  of  Missouri 
and  Illinois.  Boring  through  cob  of  growing  Indian  cork. 
Life  history  and  food  plants.  Pupates  in  ground,  latter 
part  of  July.  Emerges  September  and  is  supposed  to  hiber- 
nate as  an  imago.  P.  206,  fig.  140,  in  peach  twigs.  ?• 
258,  much  damage  to  Indian  corn  in  Connecticut. 

1860.    Walsh  and   Riley.— Idem.  Amer.  Ent.    II.,  42,    48.     Often 
bores  into  stem  of  Indian  corn  plant. 
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EiLBY,  C.  v.— Idem.  Ist  Rep.  St.  Ent.  Mo.  p.  92,  figs.  35, 
86.  Food  plants:  Potato,  tomato,  dahlia,  astor,  cocklebur 
(Xanthium  strumarium).  Natural  history.  Single-brooded 
moths  probably  hibernate.  Prevention,  carefal  inspection 
of  wilting  stalks. 

Uabbis,  T.  W. — ^Entomological  Correspondence,^  p.  135. 
Specific  characters  of  larva.  Found  in  potato  and  pig- 
weed stalks. 

Packabd,  a.  S.,  Jr. — Oartyna  nitela.  Guide  to  the  Study  of 
Insects,  p,  310,  fiff.  241.  Brief  description  of  larva  and 
imago.    Habits  and  life  history. 

1871.  LbBaron,  Wm.— Idem.  8d  Rep.  St.  Ent.  111.,  p.  141.  Figured. 
Destructive  to  wheat  in  Wisconsin.  Two  acres  of  very  early 
wheat  entirely  destroyed.  Question  of  possible  rate  of  mul- 
tiplication important. 

1876.  ROiBY,  C.  v.— Idem.    8th   Rep.  St.  Ent.   Mo.  p.  37.    Shape 

and  character  of  ovipositor. 

1877.  Prairie  Farmer,    July   21. — Idem.    In   late    planted    sweet 

CORN.    Remedies :    lights,  Paris  green,  and  close  inspection. 

Packard,  A.  S.,  Jr. — Idem.  9th  Rep.  G.  G.  Surv.  Terr,  for 
1875,  p.  719,  pi.   65,  fig.  6.    {Teste  Lintner.)    Brief  notice. 

1578.  Smith,  Emma  A.— Idem.  7th  Rep.  St.  Ent.  111.  p.  112.  De- 
scription larva,  pupa,  and  imago.  Various  complaints  of 
injury  to  Indian  corn.  Life  history.  Does  not  always  leave 
stalk  to  pupate.  Food  plants,  nineteen  species.  Freedom 
from  them  in  some  gardens  due  probably  to  presence  of 
fowls.  Preyed  upon  by  a  parasite. 
French,  G.  H.— Idem.  7th  Rep.  St.  Ent.  111.,  p.  221.  De- 
scription of  larva  and' moth.  Very  destructive  to  Indian 
ooRN  in  localities.  Most  injurious  to  biDiAN  ccy^N  following 
oats.    Preventive,  clean  culture. 

1879.  Lintner,  J.  A.— Idem.    Country  Gent.  XLIV.,  503.    Descrip- 

tion of  moth  atid  larva.  Reported  injurious  to  potatoes. 
Caterpillar  active.  Arches  its  back  in  walking.  Food 
plants.    Life  history. 

1880.  Lintner,  J.  A. — Idem.    Country  Gent.  XLV.,  472.    Reported 

in  potato  stalk.    Depredations  seem  to  be  on  the  increase. 

Lintner,  J.  A. — Idem.  39th  Rep.  N.  T.  St.  Agric.  Soc, 
1879,  pp.  48,  52,  fig.  1,  2.    (TesU  Lintner.) 

p.  56.  Identifies  the  species  with  O.  nebris.  Normally 
pupates  in  stalk. 

1881.  Riley,  C.  V.— Idem.     Gen.   Ind.  Mo.   Reports,  Supplement, 

1882.  Lintner,  J.  A. — Idem.     1st  Re^.,  Injurious   and   Other  In- 

sects, St.  N.  Y.  p.  110.  Description  moth  and  larva.  A 
pest  to  potatoes,  Indian  corn,  wheat,  etc.,  at  intervals  in 
certain  localities.  Larvae  failed  to  mature.  Food  plants, 
twenty  species.  Recorded  depredations.  Illinois,  Missouri, 
Wisconsin,  Connecticut.  Habits  and  number  species  of 
family.  Allied  species.  Natural  history.  In  case  of  injury 
to  potatoes,  stalks  may  be  burned. 
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1883.  Forbes.  S.  A.— Idem.  12th  Rep.  St.  Ent.  111.,  p.  103,  fig. 
28.  Found  slightly  injurious  to  oats  throughout  centra] 
and  northern  Illinois  in  July  and  August.  One  larra 
doubtless  destroys  many  stalks.    Remedy, — clean  caltore. 

22.    The  Spindle  Worm. 

{Achatodes  zece,  Harr.) 

1842.  Harris,  T.  W. — Achatodea  zea.  Rep.  Mass.  Insects.  Origi- 
nal description;  imago,  chrysalis,  and  larva.  Destmctive 
to  Indian  corn,  boring  into  the  young  stalks.  Pupates  in 
stalk.  Moth  emerged  in  August.  Feeds  also  in  elder  and 
dahlia.    Larva  should  be  sought  for  and  killed. 

1852.  Guenbe,  a. — Achatodea  aandix.  Sp.  Gen.  Lep.  V. — Noct.  I., 
182.    Description  imago.    New  Tork. 

1862,  Harris,  T.  W. — Achatodea  zece.  Insects  Injurious  to  Vegeta- 
tion, 8d  ed.,  p.  488,  pi.  vn,  fig  9.    (See  under  1842.) 

1867.  Walsh,  B.  D.— Idem.  Pract.  Ent.  II.,  115.  Habits  of  larva 
contrasted  with  those  of  (7.  nitela.    Attacks  younger  Indian 

OORN. 

1869.  Pacjeulrd,  a.  S.,  Jr. — Idem.  Guide  to  the  Study  of  Insects, 
p.  811.     Description  of  imago  and  larva.    Food  plants. 

1875.  Snow,  F.  H.— Idem.  Trans.  Kan.  Acad.  Sci.  IV.,  46.  Not 
common  as  yet  in  Kansas.  Bores  into  the  stalks  of  Indian 
corn  and  is  very  destructive  in  the  New  England  States. 

1878.  French,  G.  H.— Idem.  7th  Rep.  St.  Ent.  HI.,  pp.  100,  222. 
Specific  characters  of  imago  with  description  of  larva. 
Found  throughout  northern  Illinois. 


28.    The  Army  Worm. 

{Heliophila  unipuncta,  Haw.) 

1810.  Haworth,  a.  H. — Noctua  unipuncta.  Lepidoptera  Britannica 
IV.,  177.  {Teate  Riley.)  The  original  description  of  intiago 
from  one  specimen  found  in  the  collection  of  Mr.  Fran- 
cillon. 

1852.  GuENEB,  A. — Leucanea  extranea.  Sp.  Gen.  Lep.  V. — Noct.  I.. 
77.  Description  of  imago.  Very  common  in  North  Amer- 
ica, Brazil,  Columbia,  etc. 

1861.  Fitch,  Asa. — Leiicania  unipuncta.  6th  Eep.  N.  Y.  Insects, 
pp.  855,  866.  Specific  characters  of  imago.  Injuries  t"* 
Indian  corn  and  grass.  Past  history  and  bibliography. 
Habits  and  reasons  for  sudden  appearance.  Effects  of  dry 
and  wet  seasons.  Eemedies  and  preventives:  reclaiming 
swamps,  burning  grass  lands  in  fall.  Parasite,— /cfcfiewnws 
leucania,  n.  s. 


79 

Fitch,  Asa. — Idem.  The  Cultivator  IX.;  278.  Received  speci- 
mens  from  Illinois,  Iowa,  and  Maryland.  Sketch  of  re- 
corded history. 

Fitch,  Asa. — The  Army  Worm  Moth.  Illinois  Farmer  VI.,, 
248.  Country  Gent,  and  Cultivator,  July,  1861.  Descrip- 
tion and  identification  of  species. 

Walsh,  B.  D. — Leucania  unipuncta.  Insects  Injurious  to  the 
Vegetation  of  Illinois,  pp.  17-40.  Specific  characters  of 
imago  and  larva.  Habits  and  life  history.  Breed  in  timothy 
and  other  grass  meadows,  and  migrate  to  other  fields.  Al- 
most invariably  destroy  Indian  corn.  Food  plants :  wheats 
rye,  Indun  cobn,  sorghum,  Hungarian  grass.  Supposes  them 
to  be  single-brooded,  for  which  opinion  he  gives  several  rea- 
sons. Recommends  burning  tame  grass  meadows  annually 
in  the  dead  of  the  year.  Four  parasites  known.  Irregu- 
larity due  to  this  cause.  Parasites :  Exorista  leucania  {Seno- 
metopia  militaris),  MesochoruB  vitrens,  Microgaster  militaris, 
Chatcis  albifrons.    Original  descriptions  of  last  three. 

Also  in  Trans.  111.  St.  Bd.  Agr.  IV.,  849-372;  and  Prairie 
Farmer,  July,  1861. 

Thomas,  Gyrus. — Idem.  Prairie  Farmer,  October,  1861.  Con- 
troversial article  upon  the  stage  in  which  the  insect  hiber- 
nates. Believes  they  do  not  hibernate  in  egg  state,  and  that 
they  are  not  double-brooded. 

Thobias,  Cyrus. — Further  from  the  Army  Worm.  Prairie  Far- 
mer, 1861.  Cited  instances  of  benefit  by  burning  stubble. 
First  appearance  in  Jackson  county,  April  29;  final  disap- 
pearance about  June  10.    Dates  of  transformation. 

Walsh,  B.  D.— The  Army  Worm.  Prairie  Farmer,  December^ 
1861.  Beply  to  Cyrus  Thomas  on  the  subject  of  hibernation, 
with  breeoing  notes  from  Dr.  Bartlett,  Champaign  county, 
Illinois. 

Thomas,  Gyrus. — The  Army  Worm.  Prairie  Farmer,  1861* 
Description  of  larva.  Dates  of  appearance  and  transforma- 
tion. Speculations  on  its  life  history.  Remedies.  Argu- 
ments in  favor  of  pupal  hibernation. 

Thomas,  Cybus.— Idem.  Illinois  Farmer,  1861,  pp.  269-273. 
Describes  larva,  pupa,  and  imago.  Extended  account  of  life 
history.  Recommends  plowing  grass  under  when  worms  are 
small. 

1862.  Flint,  C.  C. — Leucania  unipuncta.  Harris's  Insects  Injurious 
to  Vegetation,  8d  ed.,  appendix,  pp.  627-680.  Description  of 
imago,  larva,  and  pupa.  Best  method  of  arresting  their  rava- 
ges; that  commonly  practiced  is  plowing  a  double  fur- 
row around  the  field.  Worms  thus  trapped  may  be  destroyed 
by  fire  or  hogs.  Rolling  recommended,  also  hogs,  sheep,  and 
fowls. 

1866.  Walsh,  B.  D.— The  Army  Worm.  Trans.  111.  St.  Agr.  Soc.  V., 
1881-64,  pp.  470-488.  Figures  army  worm  in  its  three  states, 
and  its  primary  and  secondary  parasite :  Senometopia  milita- 
ris,  Pezomachus  minimusy  Chalets  aibifrons,  McsocJiorus  vitreus, 
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Microgaster  mUitaris,  Olyphe  viridescens,  ArgumentB  in  fayor 
of  egg  hibernation. 

Glover,  Townbnd. — ^Army  Worm.  Rep.  Com.  x^griculture, 
1864,  p.  552.    Rate  of  movement.    Remedies  proposed. 

Emery,  H.  D. — Leiicania  unipuneta.  Prairie  Farmer,  XYL,d. 
Appeared  in  great  numbers  in  Missouri.  Examples  of  benefit 
derived  from  burning  meadows. 

1867.  Walsh,  B.  D.— Idem.  Prac.  Ent.  11.,  p.  112.  Only  one- 
brooded.  Moths  usually  emerge  same  year,  although  some 
do  not  transform  tiU  following  year. 

1869.  Walsh  and  Rilbt.— Idem.    Amer.    Ent.  I.,    214.    Nameroos 

in  parts  of  Illinois  and  Missouri.  Habits  and  natural  his- 
tory. Single-brooded.  Burning,  fall  plowing,  and  ditch- 
ing suggested.  Parasites  numerous.  May  sometimes  he 
beneficial  by  devouring  chess  or  by  stripping  off  blades 
affected  with  rust. 

Packard,  A.  S.,  Jr. — Idem.    Guide  to  the  Study  of  Insects, 
p.  805,  pi.  vm,  fig.  2.    Brief  description  and  habits. 

1870.  Rilry,  C.  v.— Idem.  2d  Rep.    St.  Ent.  Mo.,  pp.  87,  56,  figs. 

14,  15,  16.  Specific  characters  of  larva  and  imago.  Com- 
pared with  Clisiocampa  sylvatica,  Harr;  AnomisxyUna,  Say; 
Laphygma  frugiverda,  Guen.  Past  history.  Appearance  and 
disappearance  aue  to  climatic  influences  and  attack  of  eight 

Sarasites.  Natural  history.  Supposed  to  be  mostly  single- 
rooded,  and  to  hibernate  mostly  in  chrysalis  state.  Para- 
sites described :  Exorista  leucania,  Kirk ;  Exorista  flavicauda, 
Riley;  Mesochortu  vitreiu,  Walsh;  Pezomachug  minimus, 
Walsh ;  Microgaster  militaris,  Walsh ;  Ophion  purgaiuu,  Say. 
Also  mentions  Qhalcis  aUnfrons,  Walsh,  Ichneumon  Uicaniay 
Fitch,  and  two  undescribed  species.  Remedies  and  preven- 
tives suggested. 

1871.  Glover,  Townbnd.— Army  worm.    Rep.  Com.  Agr.  1870,  p. 

83.  Brief  life  history.  Generally  one-brooded.  Northern 
States. 

1875.  Snow,  P.  H. — Leucania   unipuncta.    Trans.  Kan.  Acad.   Sci. 

lY.,  47.  Abundant,  especially  in  wet  seasons  following  very 
dry  ones.  Probably  the  most  destructive  species  among  all 
Lepidoptera,  often  attacking  and  destroying  entire  fields  of 
Indian  CORN,  wheat,  oats,  grass,  and  other  staple  crops. 

1876.  RiLBY,  C.  v.— Idem.    8th  Rep.    St.  Ent.  Mo.   pp.  22-56  and 

182-185.  The  term  "army  worm"  applied  to  various  insects. 
Past  history  of  the  army  worm.  Known  in  Missouri  since 
1854.  Unusual  abundance  in  vicinity  of  Peshtigo,  Wiscon- 
sin, in  1872, — the  season  following  the  memorable  fires  of 
1871.  History  in  1875 — very  general  all  over  the  country. 
Sexual  diflferences— several  organs  figured.  Natural  history 
of  species ;  occurs  in  Europe,  Asia,  New  Zealand,  and  Aus- 
tralia. Original  account  of  oviposition,  with  description  of 
egg.  Hibernates  as  imago  and  pupa;  perhaps  also  as  larva 
and   egg.    Habits   of   worm.    Why  it   escapes  destruction 
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when  young.  Why  it  travels  in  armies.  Appears  in  April 
and  May.  Only  one  annual  brood.  Plants  preferred.  Climat- 
ic influences;  natural^  enemies,  and  remedies.  Summary 
of  leading  facts. 

Cook,  A.  J. — Idem.  Bep.  Mich.  Bd.  Agriculture  1876,  pp. 
278-282.  An  account  of  appearance  in  southern  portion  of 
State,  with  natural  history,  dates  of  capture,  disposition  of 
eggs,  and  effect  of  parasites. 

1877.  EiLEY,  C.     v.— Idem.    8th  Rep.    St.   Ent.   Mo.,   pp.  47-60. 

Further  notes  and  experiments.  Eggs  are  thrust  in 
between  the  sheath  and  stalk  of  well-grown  grasses  whether 
cut  or  standing;  also  in  other  places.  Laid  in  single  row 
of  from  five  to  twenty.  Proves  them  to  be  double-brooded 
in  latitude  of  St.  Louis.    Summary  of  natural  history. 

Thomas,  Cyrus. — Idem.  6th  Rep.  St.  Ent.  111.,  p.  66.  Con- 
siderable damage  done  in  1876,  especially  to  young  Indian 
CORN.  Acts  in  two  roles :  first  as .  a  true  cutworm ;  and  sec- 
ond as  a  social  and  migratory  race.  Climatic  conditions 
chief  cause  of  disposition  to  migrate.  LarvaB  destroyed  by 
chickens,  birds,  and  heat.  Best  preventive,  burning  meadows 
in  spring. 

1878.  French,  G.  H.— Idem.    7th  Rep.  St.  Ent.  111.,  pp.  101,  224. 

Specific  characters  of  imago.  Indian  corn  subject  to  attack 
by  migratory  broods,  and  by  those  acting  as  cutworms. 
Preventives :  ditching,  and  burning  meadows.  Two-  or  three- 
brooded.    Fresh  specimens  captured  in  April. 

1879.  LiNTNBB,  J.  A. — Idem.  Country  Gentlemen  XLIV.,  422.  Reply 

to  inquiry  from  Maryland.  Brief  description  and  natural 
history.  Destruction  by  parasites.  Two-brooded  in  South- 
em  States;  single-brooded  in  Northern  States. 
Smith,  Emilt  A. — HeliophUa  unipuncta,  Prairie  Farmer, 
Aug.  16,  1879.  Paper  read  before  a  meeting  of  the  Wis- 
consin Horticultural  Society,  at  Green  Bay.  A  resumi  of 
'  known  habits,  natural  history,  natural  enemies  and  reme- 
dies. 

I. — BUiEY,  C.  V. — Leucania  unipuncta.  Amer.  Ent.  III.,  170,  134, 
214.  P.  170,  marked  irruption  in  many  parts  of  Mary- 
land, Delaware,  and  New  York.  Characters  of  moth,  larva, 
and  pupa.  Natural  history  and  remedies.  P.  184,  appear- 
ance in  the  Atlantic  States  has  added  new  facts.  Num- 
ber of  annual  generations.  How  insect  hibernates  in 
larval  state.  The  destructive  brood  probably  not  the  first 
of  the  season.  P.  214,  burning  is  a  preventive,  destroy- 
ing appropriate  nidus  for  the  laying  of  the  eggs  by  the 
moth  in  spring.  Connection  of  wet  and  dry  seasons  with 
rate  of  increase. 

CoMSTOCK,  J.  Hbnrt. — Heliophila  unipuncta.  Rep.  Com.  Agri- 
culture 1879,  p.  187,  pi.  1,  figs.  1  and  S.  Known  in  this 
country  since  1748,  and  found  in  almost  every  part  of 
the  world.  Natural  hi^^tory  studied  since  1861.  Descrip- 
tion of  egg,  larva,  pupa,  find  imago.  Two-  to  many-brooded. 
Arguments   in  favor  of    hibernation   as  egg,  larva,    pupa 
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and  moth.  Probably  hibernates  in  all  except  the  e^  state. 
Swamp  land  and  wet-and-dry-season  theory  diBcussed.  Best 
metboas  of  destroying  actual  depredators  are  rolling,  or 
poisoning  with  arsenic,  etc.  Ditching  and  pitting  recom- 
mended.   Twelve  species  of  insect  enemies  enumerated. 

Scientific  American,  June  26. — The   Army  Worm.     An  ac- 
•     count  of  its  occurrence  in  Long  Island.     Indian  corn  was 
eaten  off  close  to  the  ground.    Also  a  compiled  account  of 
habits,  life  history,  descriptions,  and  remedies. 

BuRAL  New  Yorker,  June  12,  1880. — Idem.  Its  appearance 
in  Long  Island  in  vast  numbers.  Wheat,  rye,  and  Indian 
CORN  fields  destroyed.  The  entire  crops  of  the  Island 
threatened. 

CoMSTocK,  J.  Henry. — Idem.  Farmers'  Review,  July  8,  1880. 
Discusses  the  theory  that  the  natural  habitat  of  the  army 
worm  is  in  the  wild  grass  of  wet  spots,  in  swamps,  and  on 
the  borders  of  marshes,  and  expresses  doubts  of  the  cor- 
rectness of  the  theory.  Remedial  agencies:  rolbng,  poi- 
soning with  arsenic,  and  trapping  by  ditches  and  pits. 

Thomas,  Cyrus. — Idem.  10th  Rep.  St.  Ent.  HI.,  pp.  5,  44, 
figs.  1,  2  and  8.  Its  past  history.  Natural  history,  and  de- 
scription of  egg,  larva,  pupa,  and  moth.  Terms  of  life; 
dates  of  capture  of  the  moth;  notices  of  the  larva;  num- 
ber of  broods;  and  hibernation.  Proper  home  of  the 
species  and  character  of  seasons  favorable  to  its  develop- 
ment. Natural  enemies:  ten  parasites  described  and  ten 
predaceous  beetles  mentioned.  Remedies :  ditching,  burning 
meadows,  poisons. 

1881.  Thomas,  Cyrus.— Idem.  Can.  Ent.  XIIL,  191.  Stated  at  a 
meeting  of  the  A.  A.  A.  8.  that  the  army  worm  existed  as 
a  caterpillar,  chrysalis,  and  moth  seventy-seven  days ;  from 
which  B.  P.  Mann  and  C.  Y.  Riley  dissented. 

FoRBBS,  S.  A. — Idem.  Bloomington  Pantagrai|h,  July  28, 
1881.  Account  of  ravages  in  McLean  and  adjacent  conn- 
ties.    Natural  history,  injuries,  and  remedies. 

Thomas,  Cyrus.— Idem.  Prairie  Parmer,  August  6,  1881.  Be- 
heading oats  in  Hancock  county.  Brief  sketch  of  habits, 
natural  history,  descriptions,  and  remedies.  Instances  of 
early  variety  of  oats  escaping  injury. 

Thomas,  Cyrus.— Idem.  Rural  New  Yorker,  Jan.  29,  1881. 
Number  of  annual  generations.  Cited  proofs  of  second 
brood.  Proper  home  of  the  species  and  character  of  the 
seasons  favorable  t<^its  development  discussed  with  refer- 
ence to  the  views  of  Riley  and  Comstock. 

Cook,  A.  J. — Leucania  unipuncta.  Can.  Ent.  XIII.,  215.  In 
1881,  observed,  for  the  first  time,  injuring  Indian  corn  in 
Michigan.    This  was  a  dry  season  following  a  wet  one. 

Saunders,  Wm.— Idem.  Can.  Ent.  XIII.,  198,  215.  Much  dam- 
age in  Canada.  Double-brooded ;  probably  hibernate  in  lar- 
val state;  destructive  brood  not  being  the  first  one. 
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1882.  Riley,  C.  V.— Idem.    Rep.  Com.  Agriculture,  1881,  pp.  89-106, 

pi.  II  and  pi.  vi,  figs.  1-8.  Chiefly  from  8d  Rep.  U.  S.  Ent. 
Com.,  p.  89-156. 

CoQuiLLET,  D.  W.— Idem.  11th  Rep.  St.  Ent.  111.,  pp.  4&-64, 
Description  of  larva.  Habits  and  life  history.  Dates  moths 
emerge.  Seasons  most  favorable  to  its  rapid  increase.  Mi- 
gratory habit.  Finds  two  distinct  races  of  army  worm. 
Sedentary  race  rears  three  broods  in  one  season,  and  hiber- 
nates in  larval  state.  Migratory  worms  are  the  progeny  of 
moths  which  were  bred  in  some  remote  locality  and  migra- 
ted to  the  locality  in  which  the  worms  appeared.  Natural 
enemies :  Exoristaletuiania,  Eirk,  Micivgaater  militaris,  Walsh ; 
doubtless  also  larvse  of  Galeritajanus,  Fab.,  and  occasionally 
the  common  striped  gopher. 

1883.  Riley,  C.  V.— Idem.     3d  Rep.  U.  S.  Ent.  Com.,  pp.  89-156. 

Gives  names  of  insects  with  which  it  is  sometimes  confounded ; 
history  of  its  synonymy ;  geographical  distribution ;  capacit 
injury;  past  history;  specific  characters  of  the  egg,  larva, 
pupa,  and  imago ;  sexual  differences ;  habits  and  natural  his- 
tory; time  and  place  of  laying  eggs;  mode  of  oviposition; 
fertility ;  duration  of  egg  state ;  habits  when  young ;  duration 
of  larval  life;  traveling  habits;  time  of  appearance;  sudden 
appearance  and  disappearance.  Food  plants;  duration  of 
the  pupa  state;  habits  of  the  mgth;  flight;  position  when 
at  rest.  Number  of  annual  generations  normally  three,  and 
possibljT  or  exceptionally  four,  for  all  points  between  the 
Ohio  River  and  the  Great  Lakes  and  north  to  central  New 
York.  In  the  latitude  of  Washington  there  are  at  least 
five  annual  generations,  and  possibly  a  sixth.  Hibernation. 
Natural  enemies :  some  twenty-five  species  enumerated.  Rem- 
edies proposed :  burning  old  grass,  ditching  coal  tar,  poison- 
ing, rolling,  fencing,  and  roping.  Accounts  from  corres- 
pondents.   Extended  bibliography. 

Forbes,  S.  A.—Idem.  12th  Rep.  St.  Ent.  111.,  p.  102,  fig.  22. 
Dates  of  appearance.  Evidence  of  three  distinct  broods  in 
central  and  southern  Illinois.  Abundance  and  disappearance 
due  to  parasites.  Of  seventy-six  pupae,  but  one  reached 
maturity. 


24.    The  Corn  Worm. 
{Heliothis  armiger,  Hiibn.) 

1796.    HuBNBR,  Jacob.— Eur.  Schmett,  p.  870  (Teste  Guenee.)  Original 
description. 

1W2.    Frbykr,  C.  F.— Beitr.  zur  Schmett,  III.,  pi.  208.     First  figure 
of  larva. 

1844.    DupoNCHBL,  P.  A.  J.— Hist.  Nat.  Lep.  France,  IV.,  816,  pi.  119, 
figs.  5,  6.    Description  of  larva. 
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1852.  GuENEB,  A. — Heliothis  amdgera.  Gen.  Lep.  VI. — Noct.  11.,  181. 
Southern  Europe,  North  and  South  America,  East  Indies, 
and  probably  in  other  parts  of  the  globe,  in  July  and  Au- 
gust.   Common. 

1855.  Glover,   Townend. — Com  Worm.     Rep.  Com.  Patents,  1864, 

pp.  6.-71.     [Not  seen.] 

1856.  Glover,  Townend.— The  Boll  Worm  {Heliothis^).    Rep. Com. 

Patents  1855,  pp.  98-103.  PI.  ix,  fig.  4.  Treats  it  as  a  fall 
army  worm,  and  states  that  it  will  probably  prove  ideuticai 
with  com  worm  treated  in  preceding  report.  Gives  de- 
scription of  egg  and  moth ;  life  history,  habits,  injuries,  and 
remedies. 

1862.  Grotb,  a.  R. — Heliothis  umbroma,  Proc.  Ent.  Soc.  Phila.  I., 
219.  Description  of  moth.  Stated  to  be  specifically  distinct 
from  H.  armigera. 

1865.  Glover,  Townend. — Com  worm.    Rep.  Com.  Agriculture,  1864, 

p.  554.  States  that  he  has  bred  worms  from  both  Indian 
corn  and  cotton-baUs,  and  the  moths  produced  were  iden- 
tical. 

1866.  Glover,  Townend. — Heliothis  amigera.    Rep.  Com.  Agriculture 

1865,  p.  43.  An  instance  reported  from  South  Carolina 
where  crows  that  were  supposed  to  be  injuring  com  proved 
to  be  feeding  upon  this  worm. 

1869.  Walsh  and  Riley.— Idem.  Amer.  Ent.  I.,  212,  214,  figs.  150, 

151.  Very  destructive  to  Indian  oorn  in  southern  Illinois, 
sometimes  destroying  whole  fields.  First  eats  off  the  silk, 
and  then,  sheltered  by  the  husk,  feeds  upon  the  soft  kernels. 
Is  two-brooded  and  consequently  most  destructive  to  very 
late  com.  Life  history,  habits,  and  description  of  the  insect 
in  its  various  stages.    Hand-picking  suggested. 

Walsh  and  Riley. — Idem.  Amer.  Ent.  II.,  42-44,  fig.  29. 
Quote  Mrs.  Treat's  statement  that  the  larvsB  feeding  upon 
tassels  of  Indian  oorn  and  upon  green  peas  differ  in  color 
from  those  feeding  upon  soft  ears  of  com,  and  state  that 
this  is  not  without  parallel  among  two-brooded  insects. 
Mention  injuries  in  southern  Illinois,  Kentucky,  and  Kan- 
sas.   Suggest  topping  com  to  destroy  first  brood. 

Treat,  Mary. — Idem.  Vineland  [N.  J.l  Weekly,  Aug.  21, 
1869.    Feeds  upon  the  undeveloped  tassels  of   Indian  cork. 

1870.  Riley,  C.  V.— Idem.    Amer.    Ent.   II.,  329.    Often  found  in 

company  with  fall  army  worm  {Laphygma  frugiperda,  Guen.) 
on  ears  of  late  Indian  corn.  Characters  which  distingnish 
it  from  fall  army  worm. 

1871.  Riley,    C.   V.— Idem.     3d  Rep.   St.   Ent.    Mo.  pp.   104-109. 

figs.  42,  43.  States  that  former  belief  that  com  wonns 
were  unable  to  feed  on  fully  ripened  corn  is  incorrect.  Other 
points  chiefly  compiled  from  Amer.  Ent.  I.,  212  and  II.,  42. 

Glover,  Townend. — Idem.  Rep.  Com.  Agriculture,  1870,  p. 
84.  Very  injurious  not  only  to  cotton  and  Indian  corKi  bat 
to  green  peas,  pumpkins,  and  tomatoes. 
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1872.    Riley,  C.  V.— Idem.    4th  Rep.  St.  Eat.  Mo.,  p.  129.     Tachina 
anonyma  bred  from  this  species  and  from  several  others. 

GiiOvsR,  TowNEND. — Idem.  Rep.  Com.  Agriculture,  1871,  p. 
84.  Reported  injurious  from  Florida,  Georgia,  Louisiana, 
and  Arkansas. 

1878.  Ltntkeb,  J.  A. — Idem.    Entomological  Contributions,  lY.,  52, 

58.    Occurence  and  habits  in  Patagonia. 

French,  G.  H.— Idem.  7lh  Rep.  St.  Ent.  111.  pp.  102-106, 
281-283.  Damaged  ears  of  growing  Fndeam  gokn  in  southern 
Illinois.  The  author  confirms  Prof.  Biley*s  statements  of  in- 
jury. Proposes  early  planting,  topping  com,  and  fall  plow- 
ing as  remedies.  Gives  specific  characters  of  larva,  chrysalis, 
and  moth. 

1879.  GoMSTOcK,   J.  Henry. — Idem.    Rep.    on    Cotton   Insects,  pp. 

287-315.  The  most  complete  article  that  has  been  written 
on  this  insect,  giving  extent  of  injuries;  nomenclature; 
georaphical  distribution;  food  plants;  description  of  egg, 
larva,  chrysalis,  and  moth ;  number  of  broods ;  influence  of 
weather;  parasites,  and  artificial  remedies. 

1880.  GiiAYPOLB,  E.  W. — Idem.    Amer.  Ent.  III.,  278.    An  account 

of  this  worm's  feeding  upon  ripened  kernels  of  Indian  oorn 
in  Ohio. 

1881.  CoQUiLLET,  D.  W.— Idem.    10th   Rep.    St.  Ent.  111.,  p.  160. 

Figures  and  larval  description.  Feeds  on  Indian  oorn,  liv- 
ing within  the  husks  August  to  November. 

1882.  Moffat,  J.  Allston. — Idem.    Rep.    Ent.  Soc.  Ont.,  1881,  p. 

80.    Occurrence  in  Ontario.    Habits  and  distribution. 

Johnson,  Lawrence. — Idem.  Rep.  Com.  Agriculture,  1881,  pp. 
150-152.  97  per  cent.  Indian  corn  affected  in  roasting-ear 
stage  in  Mississippi.  Solitary  habits;  dates  of  occurrence; 
identity  with  boll  worm ;  artificial  remedies  and  natural  ene* 
mies. 

LiNTNER,  J.  A. — Idem.  1st  Rep.  Ins.  N.  T.,  pp.  116,  126,  figs. 
27,  28.  First  appearance  as  an  iDJurious  insect  in  New  Tork. 
Description  of  caterpillar  and  moth.  Carnivorous.  Habits 
of  caterpillar.  Food  plants.  Distribution.  Operation  as  a 
com  worm ;  method  of  attacking  corn.  Occurrence  in  New 
Tork.    Remedies.    Benefits  from  destroying  first  brood. 

French,  G.  H.— Idem.  11th  Rep.  St.  Ent.  111.,  pp.  82-104. 
Treated  as  a  boll  worm,  as  a  com  worm,  and  as  a  tomato 
worm.  Minute  descriptions  of  egg,  larva,  chrysalis,  and 
moth.  Parasites.  Climatic  influence.  Remedies:  early  plant- 
ing, topping  Indian  corn,  tall  varieties  of  com,  fall  planting, 
poisoning,  hand-picking,  rotation  of  crops,  and  destroying 
the  moth. 

BiLBY,  C.  V. — Idem.  Rep.  Com.  Agriculture,  1881,  pp.  145- 
149,  pi.  I,  and  pi.  xit,  fig.  1.  States  this  insect  to  oe  one  of 
the  most  wide-spread  and  injurious  of  the  farmers'  pests, 
doing  extensive  injury  to  Indian  corn  in  the  more  northern 
States  in  1881.  Treats  it  with  reference  to  its  food  plants 
other  than  cotton. 
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Family  Pyralid^. 

25.    Meal  Snout  Moth. 
{Asopia  farinalis,  Linn.) 

1767.  LiNNB,  Carl  von. — Pyralis]  farinaUa.  Systema  NaturaB,  Tome 
I,  Part  n,  ed.  12,  p.  881.    Original  description. 

1791.  Brahm,  N.  J. — Insekten-kalendar  fur  Sammler  &  (Ekonomen 
Mainz,  p.  521    {Teste  Guenee.)    Mention  of  larva. 

1842.  Harris,  T.  W. — Pyralis  farinalis.  Rep.  Mass.  Ins.  Briefly  de- 
scribes moth.  States  that  the  larvaB  are  found  in  old  floor 
barrels. 

1852.  GuENBB,  A. — Idem.  Sp.  Gen.  Lep.  VIII. — Deltoides  et  Pyral- 
ites,  p.  119.  Description  of  moth.  Bibliography.  Very 
common  in  Europe  in  June,  July,  and  August.  Also  inhab- 
its  North  America  and  other  countries. 

1862.  Harris,  T.  W. — Idem.  Insects  Injurious  to  Vegetation,  3d 
ed.,  p.  475,  pi.  VII.  fig.  8.    (See  under  1842.) 

1869.  Packard,  A.  8.,  Jr. — Idem.  Gilide  to  Study  of  Insects,  p.  328. 
Brief  description  and  food  plants. 

1873.  LiNTNER,  J.  A.— Idem.    28d  Rep.  N.  Y.  St.  Cab.  N.  H.,  p.  197. 

Moth  collected  July  12. 

1874.  LiNTNBR,  J.  A. — Asapia  farinoLis.     26th  Rep.  N.  T.  St.  Cab. 

N.  H.,  p.  184.    Moths  collected  July  7  and  28. 

1875.  Snow,  F.  H. — Pyralis  farinalis.     Trans.  Kan.  Acad.  Sci.  IV„ 

c6.    Common  in  Kansas.    Found  in  old  flour  boxes  and  in 
barns. 

1878.  French,  G.  fl.— Idem.— 7th  Rep.  St.  Ent.  111.,  p.  247,  Briefly 
describcB  moth  and  larva.  Feeds  on  Indian  corn,  straw, 
and  clover. 


26.    The  Smaller  Corn  Stalk  Borer. 

{Pempelia  lignosella,  Zeller.) 

1848.  Zeller,  P.  C. — Pempelia  llgnosella.  I  sis,  1848,  p.  883.  Origi- 
nal description. 

1882.  Riley,  C.  V.— Idem.  Rep.  Com.  Ajgr.  1881,  p.  1^2.  PI.  th, 
fig.  3.  A  new  Indian  corn  pest,  very  destructive  in  North 
and  South  Carolina  and  Georgia.  Habits.  Natural  History. 
Preventives.  Description  of  moth :  original  description  of 
larva  and  pupa. 
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27.    The  Root  Web  Worm. 

{Crambus  zeeUus,  Femald.) 

1S85.  Fbrnald,  C.  B,.— Crambus  zeeUm.  Can.  Enf.  XVII.,  55.  Origi- 
nal description.  Habitat:  Maine,  Pennsylvania,  West  Vir- 
ginia, Illinois,  Missouri.  Bred  from  Indian  corn  by  Prof. 
S.  A.  Forbes. 

Forbes,  S.  A.— The  Root  Web  Worm.  Illinois  Crop  Rep., 
May,  1885,  p.  38.  This  is  a  new  insect  pest  seriously  in- 
juring young  com  in  May  and  June.  Larva  and  motn  de- 
scribed. Manner  of  affecting  plant.  Dates  and  places  of 
taking  worms.    Larva  figured. 

Forbes,  8.  A. — Further  notes  on  the  Root  Web  Worm.  Sta- 
tistical Rep.  HI.  St.  Bd.  Agriculture,  June,  1885,  p.  48, 
figs.  1,  2,  S.  Injurious  to  com  in  Champaign  county.  Ex- 
presses doubt  as  to  eggs  being  laid  in  spring.  Describes 
nest  and  character  of  injury,  recommends  collecting  by 
hand  and  advises  leaving  old  hills  of  Indun  corn  undis- 
turbed when  replanting. 

Farmers'  Review,  June  11,  1885. — The  Com  Root  Worm.  Ex- 
tract from  article  by  Prof.  Forbes  in  111.  Crop  Rep.  for 
May,  1885. 

Prairie  Farmer,  July  11,  1885. — Crambus  zeelius.  Figure  of 
imago,  larva,  silken  tube,  and  affected  Indian  corn.  Nat- 
ural history  and  remedies.  Compiled  from  article  by  Prof. 
Forbes  in  111.  Crop.  Rep.,  May,  1885. 

Forbes,  S.  A. — Cramhus  ze'eUus.  14th  Rep.  St.  Ent.  111.,  p. 
1.',  pi.  I,  figs.  l--d.  Reported  injuries.  Original  descrip- 
tion of  larva  and  pupa.  Description  of  imago.  Distribu- 
tion ;  life  history ;  natural  enemies ;  and  artincial  remedies. 


29.    The  Corn  Stalk  Borer. 

{Diatrcea  saccharalis,  Fab.) 

1193.  Fabricius,  J.  C. — Phalana  saccharalis.  Ent.  Syst.  III.,  ii,  p. 
238.    Original  description. 

1881.  CoMSTOGK,  J.  Henry. — Diatraa  saccharalis.  Rep.  Com.  Agr. 
1880,  pp.  240,  243.  P.  240,  treated  as  a  sugar  cane  in- 
ject. Gives  history,  habits,  life  history,  amount  of  dam- 
age, and  remedies.  P.  243,  first  published  account  of  its 
injuries  to  Indian  corn.  Description  of  egg,  larva,  pupa, 
and  moth.  Three  or  more  generations;  hibernates  as  larva; 
injuries  five  to  twenty-five  per  cent.  Remedy,  feeding  and 
burning  stalks  before  February.  Identity  of  the  insect  is 
not  positive. 
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Family  Tobtricidje. 

29.    The  Bbd-bandbd  Leaf  Roller. 

(Lophoderua  triferanua,  Walk.) 

1863.    Walker,  Francis. — Cacoscia  triferanm.  Cat.  Lep.  Het.  XXVIII., 
814.    Original  description. 

1865.    Clemens,  B. — Tortrix  inartana  $.   Proc.  Ent.  Soc,  Phila.  V.i 
188.    Description  of  imago. 

1368-69.    Robinson,  C.  T.— Idem.    Trans.*  Am.   Ent.   Soc.  H,,  278, 

El.  VI,   fig.  17  6,  c8  $.     Description    of    imago.     Habitat, 
[assachnsetts,  New  Tork,  Pennsylvania,  Ohio. 

1870.  Packard,  A.  S.,  Jr.— Idem.  Mass.  Agr.  Rep.,  p.  240.  Inju- 
rious to  cranberry. 

1876.  Packard,  A.  8.,  Jr. — Idem.  Hayden's  Surv.  X.,  528.  Larva 
called  cranberry  worm.    Description  of  imago  and  pnpa. 

1879.  Walsinoham,  Lobo. — Lophoderus  triferamts,    Illustr.  Lep.  Het. 

in  Brit.  Mus.,  Part  IV.,  15,  PI.  Lxn,  fig.  9.    Description  of 
imago;  synonymy;  habitat. 

1880.  Murtfeldt,  Mart  E. — Tortrix  incertana,    Amer.  Ent.  HI,  14. 

Mentioned  as  a  rose  insect. 

Lintner,    J.    A.— Idem.    The    Insects  of   the  Clover  Plants, 
p.  5.    Mentioned  as  a  clover  insect. 

1882-83.  Ferxald,  C.  H. — Lophoderus  triferanua.  Trans.  Am.  Ent. 
ISoc.  X.,  15.    Synonymical  catalogue. 

1885.  Forbes,  S.  A.— Idem.  14th  Rep.  St.  Ent.  111.,  p.  20.  Bred 
from  pale  green  leaf  rollers  in  Indian  corn.  Heretofore 
known  to  be  seriously  injurious  only  to  the  cranberry. 
History;  habits;  description  of  imago;  distribution;  food 
plants.    Collected  May  29 ;  emerged  June  80. 

80.    The  Sulphur  Leaf  Roller. 

(Dichelia  ^ulphureana,  Clemens.) 

18(51.  Clemens,  B. — Crcecia  ?  stdphureana.  Proc.  Phila.  Acad.  8ci., 
1860,  p.  258.    Original  description. 

lH<>8-69.  Robtnson,  C.  T. — Tortrix  sulphureana.  Trans.  Am.  Ent. 
Soo.  II.,  278.    Description;  synonymy;  and  habitat. 

1881.  CoMSTOcK,  J.  Henry. — Idem.  Rep.  Com.  Agriculture,  1880,  p. 

255.    Injuries  to  clover.    Original  description  of   larva  and 
pupa.    Distribution;  food  plants;  natural  enemies. 

1882.  Packard,  A.  S.,  Jr. — Dichelia  sulphureana.      Papilio  H.,  182. 

Larva   redescribed.     Occurrence   in   Maine.    Food  plants; 
dates  of  transformations. 

Fernald,   C.  H. — Idem.      Trans.    Am.    Ent.    Soc.,   X.,  21. 
Synonymical  list.    Habitat;  food  plants. 
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188c.  FoBBBS,  8.  A.— Idem.  14th  Rep.  St.  Bnt.  111.,  p.  17,  pL 
I,  fig.  4.  Affects  to  some  extent  the  Indian  cobn  crop. 
Description  of  imago,  larva,  and  pupa.  Life  history ;  in- 
jaries  to  vegetation;  iiatural  enemies;  literature. 

Family  TiNEiDiE. 

Anooumib  Gbain  Moth. 

(Sitotroga  cerealella,  Oliv.) 

1789.  OiiivnBB,  A.  G. — Alucita  cerealella.  Encyc.  Method.  Hist.  Nat. 
Ins.  IV.,  121.    Original  description. 

1846.  Owen,    Bichabd. — Bemarks    on   the    Grain    Moth.      Flying 

Weevil.  The  Cultivator,  New  Series,  III,  £08,  844.  P.  2(B, 
specific  characters  of  egg,  larva,  pupa,  and  moth.  Food 
mants;  distribution;  life  history;  nature  of  injury  done. 
Bemedies:  scalding;  kiln  drying;  salt;  sprinkling  with 
lime;  friction.  Parasite.  P,  844,  Flying  Weevil.  Addi- 
tional notes.    Fanning  the  grain. 

1847.  Fitch,  Asa. — AnojcampsiB  ?  cerecdeUa.      The  Cultivator  N.  S. 

lY.,  18.  Generic  discussion.  Specific  marks  pertaining  to 
the  moth. 

1852.  Habbib,  T.  W. — Anacamjms  (Butalia)  cerealella,  Ins.  Inj.  Yeg. 
2d  ed.,  p.  892.  Gives  synonymy;  injuries  in  Europe  and 
America;  description  of  imago;  life  history;  habits.  Two 
principal  broods  m  a  year.  Moths  raised  from  Indian  oobn 
contrasted  with  thosd  from  wheat.  Bemedies:  heating, 
fumigating,  fanning. 

1860.  Glbmbns,    B. — Oelechia    cerealella.    Proc.    Phila.   Acad.   Nat. 

Sci.,  p.  162.  Description  of  imago.  Believes  it  to  be  in- 
troduced from  Europe.  Beceived  samples  in  seed  wheat 
from  Patent  Office  at  Washington. 

1861.  FiTOH,  Asa. — Butalis  cerealella.    6th  Bep.  N.  Y.   Insects,   pL 

I,  fig.  2. 

1862.  Fitch,  Asa.— Idem.    7th  Bep.  N.  Y.  Insects,  p.  813.    In  the 

bins  of  granaries  and  store-houses  in  particular  kernels  of 
the  grain,  a  smooth,  white  worm  which  consumes  all  the  flour, 
coming  abroad  in  May  and  again  in  November.  A  tawnv, 
dull  yellowish  gray  moth,  having  its  fore  wings  commonly 
sprinkled  with  a  few  black  dots,  its  width  half  an  inch 
across  its  spread  wings.  Introduction  from  Europe.  Habits ; 
two-brooded.  Description  of  larva  and  moth.  Parasite 
mentioned.    Bemedial  agencies. 

Harris,    T.    W. — Anacampsie   {Butalis)   cerealella.     ins.   Inj* 
Veg.  3d  ed.,  pp.  499-510.     (Bee  under  1852.) 

1865.  Glovbb,  Tow!*bnd. — Angoumis  Grain  Moth.  Bep.  Com.  Agr. 
1864,  p.  556.  Injuries  and  remedies.  Says  a  moderate  ap- 
plication of  heat  for  a  considerable  time  is  more  efficacious 
in  destroying  this  insect  than  intense  heat  for  a  short  time. 
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I 

1863.  Faceird,  a.  8.,  Jr. — OeUchia  cerealella.  Guide  to  the  Study 
of  Insects,  p.  850,  figs.  265,  266,  imago  and  larva.  Re- 
markable habit  of  the  larva. 

1872.  Bethunb,  C.  J.  S.—Butalis  cerealeUa.  Rep.  Ent.  Soc.  Ont., 
1871,  p.  61.    Brief  account  of  injuries  and  remedies. 

1878.  Ghahbbrs,  V.  T. — OeUchia  cerealella,  (Index  to  Tineina,  U. 
8.  Geol.  Surv.  IV.,  142.)    Synonymy  and  bibliography. 

FuENCH,  G.  H.— Idem.  7th  Rep.  8t.  Ent.  111.,  p.  266.  One 
of  the  most  destructive  insects  known  to  wheat,  barley, 
oats,  and  Indian  cobn.  Brief  description  of  larva  and 
moth.    Remedies. 

18S2.  Saunders,  WM.-^J5it<aZw  cerealella.  Rep.  Ent.  Soc.  Ont.,  1881, 
p.  5.  President's  Annual  Address.  Injuries.  Southwestern 
States.    Brief  description. 

18S8.  Webster,  F.  M. — Gelechia  cerealella.  12th  Rep.  St.  Ent. 
111.,  p.  144.  Extent  of  injuries.  History.  Description  of 
moth,  larva,  and  pupa.  Hi^bits;  life  history.  Natural 
checks.  Hymenopterous  parasite  {Pteromalus  gelechi(g  n.  s.) 
described.  Heating  as  remedy.  Mite  parasite  described 
(Heteropus  ventricosuSy  Newp.)  with  notes  on  life  history. 

1884.  Riley,  C.  V. — Idem.    Rep.  Gom.   Agriculture,    1884,  p.   345, 

El.  VI,  figs.  2,  3.  Past  history  and  distribution.  Natural 
istory.  Method  and  results  of  its  work.  Two  annual  gen- 
erations in  more  northern  States ;  perhaps  five  in  Southern 
States.  Parasites.  Preventives:  crjibbing  cokn  with  husks 
on,  and  storing  it'  shelled.    Descriptiou  of  egg. 

1885,  LiNTNER,  J.  A. — Sitotroga  cerealella,    2d  Rep.  N.  Y.  St.  Ent. 

pp.  102-110.  Bibliography.  Injuries;  history.  Description 
of  moth.  Food  plants ;  life  history ;  distribution ;  reme- 
dies; natural  enemies. 


32.    The  Grain  Moth. 

{Tinea  granella,  Linn.) 

1847.  Fitch,  Asa.— Tin^a  granella.  The  Cultivator  N.  S.  IV.,  13. 
Description  of  moth  and  larva.  Two-brooded;  life  history; 
remedies.  Difference  in  habits  of  American  and  European 
species.  Feeds  on  outside  of  kernels  of  Indian  corn  which 
it  attaches  by  means  of  a  web. 

1860.  Clbmbns,  B. — Tinea  variatella.  Proc.  Phila.  Acad.  Nat.  Sci. 
1859,  pp.  257,  259.  Description  of  imago.  On  wing  in  Sep- 
tember. 

1862.  Harris,  T.  W. — Tinea  granella.  Ins.  Inj.  Veg.  3d  ed.,  pp. 
496-499,  pi.  VII,  figs.  6  and  7.  Description  of  moth  and 
larva.  Habits.  States  that  he  has  seen  oats  and  shelled 
Indian  corn  injured  by  this  insect. 

1865.  Glover,  Towkbnd. — Grain  moth.  Rep.  Com.  Agriculture, 
1864,  p.  556.    Habits  and  remedies.     Salt  recommended. 
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1869.  Pagkibd,  a.  S.,  Jr. — Tinea  crraneUa,  Guide  to  the  Study  of  In- 
sects^  p.  847,  fig.  264.     Habits,  preventives,  and  remedies.  . 

1875.  Ghahbebs,  V.  T.— Idem.  Can.  Ent.  VII.,  125.  Remarks 
on  synonymy. 

1878.  Chambebs,  V.  T. — Tinea  variatella  and  Tinea  granelia.  (In- 
dex to  Tineina,  U.  S.  Geol.  Surv.  IV.,  164.)  Synonymy  and 
bibliography. 

Fbenoh,  G.  H. — Tinea  graneUa.  7th  Rep.  St.  Ent.  HI.,  p. 
265.  Feeds  on  stored  grain.  Brief  description  of  imago. 
Remedies. 

1880.  RiLLiET,  Ghableb. — Idem.  Rural  New  Yorker,  May  1,  1880, 
Reports  it  in  wheat  in  northern  Illinois. 

83.    The  Indian  Meal  Moth. 

{Ephestia  zea,  Pitch.) 

1S56.  Fitch,  Aba. — Tinea  zece.  2d  Rep.  N.  Y.  Insects,  p.  820  pi. 
IV,  fig.  1.  Original  description :  larva,  papa,  imago.  Habits. 
"In  stale  Indian  meal  and  emptying  cake  made  thereof;  a^ 
soft  white  worm  half  an  inch  long,  with  a  brownish  yel- 
low head  and  polished  yellowish  white  spot  above  on  the 
neck  and  on  the  last  segment.*' 

1880.  RiLBT,  C.  v.— Ephestia  zea.  Amer.  Ent.  III.,  229.  Reported 
from  Massachusetts.    Habits;   description  of  larva. 

Order  DIPTERA. 

Family  MTCETOPHiLiDiE. 

84.    The  Blaok-headed  Grass  Maooot. 

(Sciara,  sp.  ?) 

1684.  FoRBEB,  S.  A. — The  Black-headed  Grass  Maggot  (Sciara 
sp.  ?).  18th  Rep.  St.  Ent.  HI.,  pp.  57-59,  pi.  iv,  figs.  5-9. 
Injuries  to  sprouting  Indian  corn.  Specimens  received  from 
various  parts  of  northern  Illinois.  Classification,  and  de- 
scription of  imago. 

Family  Anthomtida. 

85.    The  Seed-Corn  Maooot. 

{Anthomyia  zece,  Riley.) 

1869.  Rilet,  C.  V. — Anthomyia  zea.  1st  Rep.  St.  Ent.  Mo.,  pp. 
154-156,  figs.  86,  87.  Original  description.  Reported  from 
New  Jersey  as  injurious  to  sprouting  Indian  corn.  Suggests 
soaking  seed  corn  in  gas-tar  or  copperas. 
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Walsh  &  Bilby. — Idem.     Amer.  Ent.  I.,  224,  figs.   158,  159. 
Injaring  seed-  cobn  planted  on  new  ground  in  Missooii. 

1873.  Thomas,  Cyrus.— Idem.  Prairie  Farmer,  July  28.  1878.  Re- 
ported injuring  Indian  corn  in  Boone  county,  Illinois. 

1881.  BiLEY,  G.  y. — Idem.    Gen.  Ind.  and  Supp.  Bep.  Ins.  Mo.,  p. 

89.    Description  of  imago. 

1882.  LiNTNBR,  J.  A. — Idem.    1st  Bep.  Ins.  N.  Y.,  pp.  199-201,  figs. 

66,  56.    Description  of  larva  and  imago.    FreventiTes. 

Family  Gbomyzidje. 
86.    The  Corn  Leaf  Miner. 
(DiaMata  ?) 

9 

1881.  CoMSTOCK,  J.  Henry.— Diastata  ?  n.  sp.  Bep.  Com.  Agr.  1880, 
pp.  245,  246.  Mining  the  leaves  of  garden  corn,  making  a 
Imear  mine  five  or  six  inches  in  length,  a  small,  footless, 
greenish  white  maggot,  which  transforms  under  ground  and 
eventually  becomes  a  small,  active  black  fly.  Original  de- 
scription by  L.  0.  Howard. 


Order  COLEOPTEBA. 
Family  Carabidjs. 

87.  Omophron  LABiATUM,  Fab. 

1801 .  Fabmcius,  J.  C.—ScolytuB  labiatiis.  Syst.  Eleut.  I.,  248.  Origi- 
nal description. 

1828^  Say,  Thomas. — Omophron  labiatum.  Trans.  Am.  Phil,  8oc., 
New  Series,  II.,  80.  Complete  writings,  p.  495.  Description 
of  imago. 

1*C9.  Glover,  Townend. — Idem.  Bep.  Com.  Agr.  1863,  p.  79.  Men- 
tioned as  very  destructive  to  young  Indian  oorn  in  Southern 

States. 

18.4.  LeBaron,  Wm.— Idem.  5th  Bep.  St.  Ent.  111.,  p.  42.  Com- 
mon at  the  South.  Larvae  feed  upon  grains  of  growing  In- 
dian CORN. 

Family  Coccinellid^. 

88.  The  Common  Lady  Bug. 

{Megilla  macvlata,  De  G.) 

1775,  De  Gerr,  Carl. — MegiUa  maculata.  Mem.  Ins.  V.,  892, 1,  t. 
16,  fig.  22.    {Teste  Crotch.)    Orignal  description. 


93 

1873.  Cbotch,  G.  R.— Idem.  Trans.  Am.  Ent.  Soc.  IV.,  364,  (Revi- 
sion of  the  GoccinellidcB  of  the  U.  S.)  Description  of  imago. 
Habitat,   U.  S.,  Central  and  South  America. 

1880.  Forbes,  8.  A.— Idem.      Bui.  111.  St.  Lab.  Nat.  Hist.    No.  3, 

159.    Specimens   examined  found   to   contain  chiefly  pollen 
grains  and  fungus  spores. 

1881.  Riley,  C.  V.— Idem.    Amer.  Nat.   XV.,  326.     Reported  from 

Maryland  as  injurious  to  Indian  oobn,    eating  holes  in  the 
blades. 

1883.  Riley,  C.  V.— Idem.  Amer.  Nat.  XVII.,  323.  Food  habits- 
larva  and  imago  eating  soft  kernels  of  Indian  cohn. 

Lintner,  J.  A. — Idem.  Country  Gent.  XL VIII.,  941.  Reported 
from  Connecticut  as  injuring  Indian  corn  in  the  ear.  Na- 
ture of  injury  described. 

1885.  Forbes,  S.  A.— Idem.  14th  Rep.  St.  Ent.  111.,  p.  21.  Pound 
eating  the  exposed  kernels  of  Indian  corn  at  the  tips  of  ears. 


Family  Cuoujid^. 

39.      SiLVANUS  SURINAMBNSIS,    LiuU. 

1767.  Ltnne,  Carl  von. — Dermestes  swrinamensis.  Systema  Natures, 
II.,  565.    Original  description.    Habitat.    Surinam. 

1885.  Lb  Conte,  J.  L. — SUvanus  surinamensis.  Proc.  Acad.  Nat. 
Sci.  1854,  p.  77.  (Synopsis  of  the  Cucuiides  of  the  U.  S.) 
Sjmonymy  and  bibliography.  Diffused  over  the  whole  globe 
in  articles  of  commerce. 

1869.  Packard,  A,  S.,  Jr.— Idem.  Guide  to  the  Study  of  Insects, 
p.  446.  Brief  description  of  imago  and  larva.  Breeds  in 
bran,  rice,  and  wheat. 

Glover,  Townend. — Idem.    Rep.  Com.  Agr.,  1868,  p.  84,  fig. 
39.    Found  in  wheat  and  Indian  corn. 

1871.  Glover,  Townend. — Idem.  Rep.  Com.  Agr.,  1870,  p.  66. 
Food  plants:  wheat,  oats,  Indian  corn,  rye,  etc. 

1882.  LiNTNBR,  J.  A. — Idem.  Ist  Rep.  N.  Y.  Ins.,  p.  40.  Pyre- 
thrum  as  a  remedy. 


40.    SiLVANUS  OASSLS,  Reich. 

1855.  Le  Conte,  J.  L. — Silvantut  quadricoUis.  Proc.  Acad.  Nat.  Sci. 
Phila.,  1854,  p.  78.  (Synopsis  of  the  Cucuiides  of  the  United 
States.)    Description  of  imago.    Habitat,  Georgia. 

1869.  Glover,  Townend. — Idem.  Rep.  Com.  Agr.,  1868,  p.  84,  fig. 
41.  The  egg  is  deposited  in  Indian  corn  near  the  ground. 
The  larv8B  feed  upon  the  substance  of  the  grain.) 
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41.      SiLVANUB  ADY£NA,   Waltl. 

1836.  Waltl,  Joseph. — Cryptophagus  advena.  Silberm.  Rev.  Ent. 
II.,  256  {Teste  Le  Conte.)    Original  description. 

1854.  Lb  Conte,  J.  L. — SUvanus  advena,  Proc.  Acad.  Nat.  8oc. 
Phila.,  1854,  p.  78.  (Synopsis  of  the  Cucuiides  of  the  United 
States.)  Description  of  imago.  Abundant  throaghout  U.  S. 
in  ari;icles  of  commerce. 

1882.  Riley,  C.  V. — Idem.  Rep.  Com.  Agr.,  1881,  p.  65.  Reported 
from  Washington  Co.,  Mo.,  as  eating  grains  of  Indian  cobn 
in  the  stack. 

Family  Mygetophaoid^. 

42.    Typhcea  fumata,  Linn. 

1767.  LiNNE,  Carl  von.  —Dermestes  fumatus.  Syst.  Nat.  Tome  I., 
Pars.  II.,  564.    Original  description. 

1857.  Le  Conte,  J.  L. — Typhaa  fumata.  Proc.  Acad.  Nat.  Sci. 
Phila.,  1856,  p.  15.  Description  of  imago;  synonymy; 
and  bibliography. 

1882.  Riley,  C.  V.— Idem.  Rep.  Com.  Agr.,  1881,  p.  66.  Reported 
from  Missouri  as  working  upon  Indian  coen  in  stack,  eat- 
ing the  grain. 

Family  NiTiDUUDiE. 

43.    Ips  faboiatus,  Oliv. 

1789.  Olitibr,  a.  G.—Nitidula  fasdata.  Ent.  II.,  12,  p.  7,  pi.  % 
fig.  13.    Original  description. 

1835.  Say,  Thomas. — Ips  ^t-sigruUa.  Boston  Joum.  Nat.  Hist.  I., 
169.    Complete  writings,  p.  644.    Description  of  imago. 

1S61.  Walsh,  B.  D. — Idem.  Insects  Injurious  to  Yegetation  in 
Illinois,  p.  14.  Specimens  from  St.  Paul,  Minnesota, 
reported  to  have  destroyed  a  great  deal  of  sweet  oobn  in 
that  vicinity. 

1867.    Walsh,  B.  D.— Idem.    Pract.  Ent.  II.,  56.    (See  under  1861.) 

1879.  Horn,  Geo.  H. — Ips  fasdatas.  Trans.  Am.  Ent.  Soc.  VII., 
323.  Description  of  imago.  Habitat;  everywhere  in  the 
eastern  United  States,  extending  to  Oregon  and  Yancouyer. 

Family  Trogositidje. 

44.    Tenebrioides  dubu,  Melsh. 

1844.  Mblbheimer,  F.  E. — Trogosita  duhia,  (Description  of  New 
Species  of  Coleoptera  of  the  United  States.)  Proc.  Acad. 
Nat.  Sci.  Phila.,  1844,  p.  110.  Original  description. 
Habitat,  Pennsylvania. 
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1863.  Horn,  Gbo.  H.— Idem.    Proc.  Acad.  Nat.    Sci.   Phila.,    1862, 

p.  85.  (Monograph  of  the  species  of  Trogosita  inhabiting 
the  United  States.)  Description  of  imago.  Habitat,  Penn- 
sylvania;  common. 

1869.  GiiOVBB,  TowNBND. — Idem.  Rep.  Com.^Agr.  1868,  p.  83.  De- 
stroys wheat,  Indian  corn  and  other  grains  in  Maryland. 

1871.  GiiOVBR,  TowNBND— Idem.  Rep.  Com.  Agr.,  1870,  p.  66.  (See 
under  1869.) 

Family  Elateridje. 

WiRBWORMS. 

1842.  Harris,  T.  W. — Spring  Beetles.  Rep.  Mass.  Ins.  Charac- 
ters of  family;  food  plants;  future  injuries;  remedies  used 
in  England.    Description  of    six  species. 

1845-  Drummond,  Za. — Wireworms.  The  Cultivator,  New  Series, 
II.,  122.    (See  under  Cutworms,  1845.) 

1859.  The  Cultivator,  8d  series,  VII.,  10/. — The  Wireworm.  Most 
injurious  on  moist,  loamy  soils  of  a  mucky  nature.  Reme- 
dies: fall  plowing;  plowing  grass  land  just  before  plant- 
ing com;  sowing  buckwheat. 

1861.  F.— Wireworms.    The  Cultivator,  3^  series,  IX.,  284.'   Failure 

of  remedies.  Regular  and  frequent  rotation  of  crops  a 
preventive. 

1862.  Pbroy,    a.    G.— Idem.     The    Cultivator,   8d    series,  X.,  192^ 
'    (From   Rural  New   Yorker.)    Reason  given  for  buckwheat's 

seeming  a  remedy. 

Harris,  T.  W. — Spring  Beetles.  Ins.  Inj.  to  Veg.,  8d  ed., 
pp.  51-57.    (See  under  1842.) 

1864.  Glovbr,    TowNfiND. — Wireworms.    Rep.    Com.    Agr,    1863,  J). 

566.  Remedies :  alkaline  substances,  potatoes,  turnips,  rape 
cake,  etc.    Natural  enemies:  moles,  crows,  etc. 

L.  [LiNTNBR?] — Once  more  the  Wireworm.  Country  Gent. 
XXrV.,  57.  Proper  rotation  of  crops.  Crops  which  are  not 
attacked  by  wireworms.    Rolling,  draining. 

1865.  Charnock,    John  H. — Wireworms.    Country  Gent.  XXV.,  105. 

Rape  cake  as  a  remedy.  Its  introduction  and  quantity  per 
dcre. 

1866.  Walsh,  B.  D.— Idem.    Pract.  Ent.  I.,  100.    Effect  of  salt  on 

Indun  corn.    Thorough  culture  a  remedy  for  wireworms. 

1867.  Walsh,  B.  D.— Idem.    Pract.  Ent.  II.,  61,  62.    Compared  to 

myriapod. 

Fitch,  Asa.— Idem.  11th  Rep.  N.  Y.  Ins.,  pp.  519-543.  Ex- 
tensive depredators.  Many  kinds.  Differences  in  structure 
of  the  last  segment  of  the  body.  Probably  two  years  in 
attaining  maturity.  Worm  described.  Food  plants.  Low 
lands  preferred.  Grass  lands  their  residence.  Indun  corn 
crop  oftenest  destroyed  by  them.  Habits.  Remedies :  trap- 
ping by  potatoes,  etc;  hand  picking;  growing  a  crop  that 
will  repel  them,  as  white  mustard ;  fall  plowing ;  draming ;. 
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rape  cake;   manure;   guano.    Natural    enemies:  crows  and 
rooks.    Description  of  two  species. 

1868.  P.— The  Wireworm.    Country  Gent.  XXXII.,  121,   122.    Reg- 

ular  rotation  of  crops. 

1869.  Packard,  A.  S.,  Jr. — Elateridas.    Guide   to  the  Study  of   In- 

sects, pp.  459-462,    Character,  and  habits  of  family  with  a 
brief  mention  of  several  species. 

1874.  LbBabon,    Wm.— Idem.    6th  Rep.  St.  Ent.   111.    pp.  96-100. 

Generic  synopsis  of  family. 

1875.  Cook,  A.  J.— Wireworm.    Rep.    Mich.   St.  Bd.  Agr.  1874,  p. 

118.    Reported  quite  destructive  to  Indun  corn  and  potatoes 
in  Michigan.    Natural  history  and  remedies. 

1876.  Thomas,  Cyeus.— Elateridas.    6th  Rep,  St.  Ent.  HI.,  pp.  115- 

120.    Characters  of  the  family.    Description  of  eight  species. 
Natural  enemies.    Remedial  agencies. 

Jones,  S.  D. — The  Wireworm.  Prairie  Farmer,  March,  1876. 
Remedies :  copperas,  kerosene.    Effect  of  fall  plowing. 

Thomas,  Cyrus. — Wireworms.  6th  Rep.  St.  Ent.  111.,  pp.  21-32. 
Injuries;  characters  of  the  family;  general  hfe  history;  pe- 
riod of  a  generation,  two  or  three  years.  Food  plants; 
character  of  injury.  Remedies:  hand-picking;  salt;  lime; 
soot ;  hard  rolling ;  guano ;  hog  manure ;  rotating  crops  with 
vegetables  that  are  obnoxious  to  the  worms ;  burning  grass ; 
starving  out ;  coating  seed  corn  in  coal  tar,  or  soaking  in 
sulphate  of  copper  solution. 

18^7.  Fbrnald,  C.  H.— Idem.  Agric.  of  Maine,  i877,  pp.  65-«9. 
Preferred  situations ;  food  plants.  Under-draining.  Descrip- 
tion of  Agriotes  laancus. 

1878.  Thomas,  Cyrus.— Idem.  7th  Rep.  St.  Ent.  111.,  pp.  1»^2 
Injuries  and  remedies,  with  a  description  of  seventeen  species. 

1880.  Harrington,  W.  Hague. — On  the  Elateridae.  ■  Rep.  Ent,  Soc. 
Ont.,  pp.  77-84.  Characters  of  the  family;  classified  as  to 
habits.  Food  plants.  Conflicting  opinion  in  regard  to  in- 
jury to  potatoes.  Two  years  probable  period  of  a  genera- 
tion. Remedial  agencies;  natural  enemies.  Classification 
and  description  of  several  species. 

DwiNBLLE,  C.  H. — Wireworms.     Pacific  Rural  Press,  March 
13,  1880.    Reported  injuries  to  wheat  in  California. 

45.    Agriotbs  mancus,  Say. 

1823.  Say,  Thomas.— EJafer  mancus.  Jour.  Acad.  Nat.  ScL,  Phila., 
III.,  171.    Complete  writings,  p.  111.    Original  description. 

1852.  Harris,  T.  W.—Elater  {Agrlotes)  obesus.     Treatise  N.  E.  In- 

Insects,  2d  ed.    Brief  description. 

1853.  Lb  CoNtB,  J.  L. — Dolopius  mancus.    Trans.  Am.  Philos.  Soc., 

New  Series,  X.,  455.  Description,  bibliography,  and  synonymy. 
Distribution. 
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1862.  Harbis,  T.  ^.—Elater  (Agriotes)  ohesus.  Treat.  N.  E.  In- 
sects, 8d  ed.,  p.  56.    (See  under  1852.) 

1866.  Fitch,  Aba. — Agriotes  inmcatus.  11th  Eep.  N.  Y.  Insects,  p. 
527,  figs.  11  and  12 — 12  larva.  Description  of  larva  and  imago. 

1872.  Pettit,  J. — Agriotes  mancus.  Can.  Ent.  IV.,  8.  Larv®  feed 
upon  wheat.  Bred  to  adult.  An  exhaustive  descrip- 
tion of  larva  and  pupa  by  Dr.  Horn. 

1886.    Forbes,    8.    A. — Idem.      Bred    from  wireworms    in    Indian 

^       CORN. 


46.      MEIi,\NOTUB  COMMUNIS,   Gyll. 

1817.  Gyllenhal,  L. — Elater  commvnis,  Schonh,  Syn.  Ins.  III.,  188, 
{Teste  LeConte.)    Original  description. 

1842.  Harris,  T.  W. — Elater  (Melanotus)  communis.  Bep.  Mass. 
Ins.    Brief  description. 

1858.  LeConte,  J.  L. — Cratonychvs  communis.  Trans.  Am.  Phil. 
Soc,  New  Series,  X.,  477.  Description;  bibliography;  synon- 
ymy. 

1862.  Harris,  T.  W. — Elater  (Melanotus)  communis.  Ins.  Inj.  Veg. 
8d  ed.,  p.  55.    (See  under  1842.) 

1867.     Fitch,  Asa. — Cratonychus  communis.     11th   Eep.   N.   Y.   Ins. 

{)p.  528-530,  figs.  13   and   14.      Description   of  imago   and 
arva,  in  connection  with  an  extended  article  on  wireworms. 

1878.  Thomas,  Cyrus. — Melanotus  communis.  7th  Eep.  St.  Ent.  111., 
p.  30.    Compared  to  Melanotis  Jissilis.    Common  in  Illinois. 

1880.  Harrington,  W.  Hague.— Idem.  Eep.  Ent.  Soc.  Ont.,  1879, 
p.  83.    Common  in  Canada.    Larvae  feed  in  wood. 

1886.    Forbes,  8.  A. — Melanotus  communis.    Bred  from  Indun  corn. 


47.    Melanotus  cribulosus,  Lee. 

1858.    LbContb,  J.  L. — Oratonychus  cribulosus.    Trans.  Amer.  Phil. 
Soc,  X.,  478.    Original  description. 

1886.    Forbes,  S.  A. — Melanotus  cribulosus.   Bred  from  Indian  corn. 


Family  PTiNiDiE. 
48.    SiTODRBPA  PANicEA,  Linn. 

1767.    laNNB,  Carl  von.— Dermestes  paniceus.    Syst.   Nat.  Tome.  I., 
Pars.  II.,  ed.  12,  p.  561.    Original  description. 

1865.    LeConte,  J,  L. — Sitodrepa  panicea.     Proc.   Acad.   Nat.    Sci. 
Phila.,  1866,  p.  229.    (Prodromus   of  a   Monograph   of  the 

—7 
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Tribe  Anobiini,  of  the  Family  PtinidaB,  inhabiting  North 
America.)  Common  throughout  the  United  States  and  Can- 
ada.   Synonymy. 

1869.    Packard,  A.  S.,  Jr. — Idem.    Guide  to   the   Study  of   Insects, 

I).  470,   fig.   440,   pupa.      Brief  description   of  imag^o    and 
arva. 

1871.  Glover,  Townend. — Idem.  Rep.  Com.  Agr.  1870,  p.  66.  Be- 
corded  as  feeding  on  kernels  of  Indun  corn. 

1881.  CoMSTOOK,  J.  Henrt. — Idem.    Rep.  Com.  Agr.,   1880,  p>  273. 

The  parasite,  Pteromalus  caiandra,  Howard,  bred  from  this 
species. 

'  Family  ScARABiEiDJs. 

49.    Aphodius  lutulbntus,  Hald. 

1843.  Haldeman,  S.  S. — Aphodius  luttdentus.  (Description  of  North 
American  species  of  Coleoptera  presumed  to  be  undescribed.) 
Proc.  Acad.  Nat.  Sci.  Phila.  I.,  304.    Original  description. 

1871.  Horn,  Geo.  H.— Idem.  Trans.  Am.  Ent.  Soc.  III.,  124.  (De- 
scription of  the  species  of  Aphodius  and  Dialytes  of  the 
United  States.)  Description  of  imago.  Occurs  in  middle 
and  upper  Southern  States. 

1882.  Riley,  C.  V.— Idem.    Rep.  Com.  Agr.,  1881,  p.  65.    Reported 

from  Missouri  as  feeding  on  grains  of  Indian  corn  in  drop- 
pings of  cattle. 


50.    The  Rose  Beetle. 

{Macrodactylus  subspinoausy  Fab.) 

1775.  Fabricius,  J.  C. — Melolontha  subspinosus.  Syst.  Ent.,  p.  39. 
{Teste  Lintner.)    Original  description. 

1826.  Lowell,  J. — The  Rose  Bug.  Mass.  Agr.  Rep.  Jour.  IX.,  143- 
147.  Some  remarks  on  the  destructive  powers  of  the  rose 
bug.    Occurred  on  Indian  corn. 

1851.  Prairie  Farmer,  XL,  335,  386.— Idem.    P.  335,  statement  that 

this  beetle  is  becoming  the  worst  of  all  our  insect  foes. 
Remedies.  P.  386,  the  appearance  and  depredations  of  this 
insect  reported  from  all  directions.  Brief  account  of  its  life 
history. 

1852.  Harris,  T.  W. — Macrodactylus  suhspinosus.    Treat.  Ins.  N.  E., 

p.  30.  Brief  description  of  imago.  Life  history;  habits; 
food  plants.    Collecting  recommended. 

1856.  Fitch,  Asa.— Idem.  2d  Rep.  N.  Y.  Ins.,  pp.  245-252.  Quotes 
Lowell  as  authority  that  the  beetles  were  injurious  to  Indian 
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CORN.  Gives  an  account  of  food  plants  and  injuries,  more 
especially  in  relation  to  fruit-trees.  Description  of  imago. 
Life  history  and  habits.    Natural  and  artificial  remedies. 

1862.  Habbis,  T.  W. — Idem.  Insects  Injurious  to  Vegetation,  p. 
85,  fig.  16.    (See  under  1852.) 

1864.  Glovkr,  Townbnd. — Idem.  Eep.  Com.  Agr.  1863,  pp.  567, 
568.    Food  plants  and  remedies. 

1866.  Glover,  Townend. — Idem.  Eep.  Com.  Agr.  1865,  p.  89. 
Reported  from  Maryland  to  be  killed  in  great  numbers  by 
the  blossoms  of  the  ailantbus  tree. 

1868.  Glover,  Townend. — Idem.  Eep.  Com.  Agr.  1868,  p.  87,  fig. 
65.    Brief  history  and  food  plants. 

1868.  Walsh,  B.  D.  Idem.  1st  Eep.  St.  Ent.  111.,  p.  24.  Swarms 
upon  grape  vines,  but  prefers  the  Clinton  to  all  other 
varieties ;  a  fact  which  may  be  taken  advantage  of  to  draw 
the  bugs  from  other  vines.  Onl^  known  remedy  practically 
available,  jarring  off  and  destroying. 

18S9.  Packard,  A.  S.,  Jr.— Idem.  Guide  to  the  Study  of  In- 
sects, p.  -^54.    Brief  account  of  habits  and  life  history. 

1873.  RiLBY,  C.  v.— Idem.  5th  Rep.  St.  Ent.  Mo.,  pp.  108-110, 
fig.  89.  Injurious  to  fruit-trees  in  Kansas.  Life  history 
after  Harris. 

Saunders,  W.— Idem.  Eep.  Ent.  Soc.  Ont.  1872,  pp.  10,  11. 
Preference  for  Clinton  grape  vine  a  means  of  lessening  their 
injuries.  Walsh  quoted  on  this  point.  Life  history  taken 
from  Harris. 

1875.  Cook,    A.   J.— Tbe  Eose  Chafer.    Eep.   Mich.   St.  Bd.  Agr. 

1874,  p.  740,  fig.  41.  Life  history  and  habits  briefly  given. 
White  hellebore,  Paris  green,  and  carbolic  acid  recommended 
as  remedies. 

1876.  Thomas,    Cyrus.— Idem.     6th   Eep.    St.   Ent.  111.,    p.    108. 

Specific  characters  of  imago.  Habits,  life  history,  and  in- 
juries, from  Harris. 

Horn,  Geo.  H. — Idem.  Trans.  Am.  Ent.  Soc.  V.,  184.  Differ- 
ence in  sexes.  Occurs  especially  in  the  Northern  States 
northward  of  a  line  from  Va.  to  Col. 

1878.  Thomas,  Cyrus.— The  Eose  Bug.  7th  Eep.  St.  Ent.  111.,  p. 
84.  When  very  abundant  they  occasionally  extend  their 
operations  to  Indun  corn.  No  complaint  in  this  respect 
has  ever  been  made  against  them  in  Illinois. 

1880.  Lintner,  J.  A.— Idem.  Country  Gent.  XLV.,  407.  Past  his- 
tory; first  recorded  injuries;  food  plants  and  which  pre- 
ferred; Ufe  history;  bibilography. 

1882.  Lintner,  J.  A. — Idem.  Ist.  Eep.  N.  Y.  Insects,  pp.  227-282. 
Food  plants;  injuries;  natural  history;  remedies  and  pre- 
ventives.   Bibliography. 
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51.    Thb  White  Gbub. 

{Lachnosterna  sp.) 

1842.  Harris,  T.  W.—Phyllophaga  quercina.  Rep.  Mass.  Ins.  De- 
scription of  imago.  Recommends  shaking  beetles  from  trees 
in  the  morning.  May  be  collected  on  a  cloth  and  destroyed 
by  throwing  into  boiling  water. 

1862.  Harris,  T.  W. — Idem.  Insects  Injurious  to  Vegetation,  Sd 
ed,  pp.  30,  31,  fig.  10.     (See  under  1842.) 

1864.  Glover,  Townbnd. — May  Beetle.— Rep.  Com.  Agr.  1868,  p. 
567.  Habits ;  remedies ;  natural  enemies,  etc.  Early  spring 
plowing.    Use  infested  land  for  a  hog  pasture. 

1866.  Glover,  Tonwend. — May  Bug.    Rep.  Com.  Agr.,  1865,  p.  38. 

1^'ound  in  stomach  of  woodpecker. 

Walsh,  B.  D. — Lachnosternafusca,  Pract.  Ent.  l.,60.  Three 
instances  cited  of  injuries  to  Indian  corn.  »White  grub  com- 
pared to  "muck  worm".  Considers  increase  of  white  grub 
due  to  the  introduction  of  the  improved  hog. 

1867.  Walsh,    B.    D. — Lachnosterna  quercina.    Prac.  Ent.  II.,  116. 

Receives  specimen  of  white  grub  **with  a  root  over  an  inch 
long  and  also  a  short  sprout  growing  out  of  the  two  comers 
of  the  mouth,''  which  he  supposes  to  be  due  to  the  sprout- 
ing of  a  poisonous  seed  within  the  grub.  [This  is  a  para- 
sitic fungus.] 

Country  Gentleman,  XXX.,  336. — The  White  Grub.  Corre- 
spondent states  that  he  has  succeeded  in  repelling  grubs  by 
the  use  of  superphosphate  of  lime. 

1869.  Packard,  A.  S.,  Jr. — Lachnosterna  fusca.  Guide  to  the  Study 
of  Insects,  p.  454,  figs.  410,  411,  larva ;  412,  side  view  of 
pupa.    Brief  account  of  habits  and  injuries. 

Riley,  C.  V. — Lachnosterna  quercina,  1st  Rep.  St.  Ent.  Mo., 
p.  156,  fig.  83.  Food  plants;  remedies;  parasitic  fungus 
ngured  and  described;  also  a  very  curious  fungus  reported 
from  Virginia  as  being  parasitic  upon  the  white  grub. 

1872.  WiER,  D.  B.— Idem.      Prairie   Farmer,  March  9,  1872.    Has 

known  it  to  utterly  destroy  large  fields  of  com.  Noxioas 
in  beetle  state,  once  in  three  years  only.     Remedies. 

Le  Baron,  Wm. — Idem.  Prairie  Farmer,  May  12,  1872. 
Publishes  a  communication  from  Prof.  T.  J.  Burrill,  in 
which  it  is  stated  that,  beyond  controversy,  the  tramping  of 
the  surface  of  the  ground  on  base  ball  and  croquet  grounds, 
and  where  cattle  pastured,  saved  grass  the  following  year 
from  injury  by  the  white  grub.  This .  suggestion  of  heavy 
rolling  could  only  apply  in  case  of  grasses.  Swine  and 
ducks  useful  in  hunting  out  the  grubs. 

1873.  Packard,  A.  S.,  Jr. — The   May  Beetle.     8d  Rep.  Mass.  Ins. 

pp.  6-9,  fig.  138.  Treated  in  reference  to  its  injuries  to 
tne  strawberry  plant.  Habits  and  life  history.  Remedies 
and  natural  enemies. 
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BiLEY,  C.  V. — Lachnostema,  querdna.  5th  Rep.  St.  Ent.  Mo., 
p.  55.     Original  description  of  egg. 

1874.  Riley,  C.  V.— Idem.     6th   Rep.  St.  Ent.  Mo.,    pp.  12S-126. 

Describes  larva,  cocoons,  and  imago  of  Tiphia  inomata,  Say, 
^hich  insect  is  parasitic  upon  the  white  grub.  Also  states 
that  he  has  bred  Rhipipkorus  [E^jimenadid]  pectinatus  Fab,, 
(var.  known  as  ventralis)  from  T,  inomata, 

1875.  Cook,  A.  J.— The  May  Beetle.     Rep.    Mich.    St.    Bd.    Agr., 

1874,  pp.  Ill,  112,  fig.  6.    Natural  history  and  remedies. 

1876.  Thomas,  Cyrus. — Phyllophaga  fmca.    6th  Rep.  St.  Ent.  111.  pp. 

97-100,  fig.  8.  Specinc  characters  of  imago.  Abundance; 
life  history.  Term  of  life  in  perfect  state  two  or  three 
weeks.  Most  injurious  to  Indian  corn,  wheat,  and  nurseries 
following  grass  of  several  years  standing.  Fungus  parasite. 
Remedies.    Imago  and  larva  of   Tiphia  inornata  described. 

1878.  Thomas,  Cyrus.— Idem.  7th  Rep.  St.  Ent.  111.  p.  88,  fig.  8. 
Reported  instances  of  injuries  to  Indian  corn  in  Illinois. 

1880.  Riley,  C.  V.— The  White  Grub  Fungus.  American  Ent.  III., 
pp.  137-140,  figs.  53,  54.  Suggests  its  practical  utilization 
m  destroying  white  grub.  Allied  species  of  fungi.  Bibliog- 
raphy. 

LiNTNER,  J.  A. — Lachnostema  fu9ca.  Country  Gent  XLV.,  489. 
Received  specimens  of  larvce  which  were  found  in  stable 
manure  which  he  identifies  as  being  this  species. 

1888.  B.  M.  C— The  White  Grub.  Western  Rural,  March  10,  1883. 
Correspondent  states  that  lands  well  covered  with  oats  or 
red  clover  do  not  have  many  grubs  the  next  year.  Do  not 
eat  clover  roots  or  oats  as  long  as  there  is  other  food. 
Does  not  find  grubs  in  moist  land  and  thinks  that  is  a 
reason  why  oats  and  clover  crops  are  beneficial.  He  deter- 
mines what  crop  to  sow  by  examining  the  land  the  autumn 
previous. 

LiNTNER,  J.  A.~Idem.  43d  Rep.  N,  Y.  St.  Agr.  Soc,  A 
general  article  of  eighteen  pages, 

Claypolb,  E.  W. — LachnoBterna  fusca.  Rep.  Ent.  Soc.  Ont. 
1882,  p.  26.     Believes  moles  to  be  destructive  to  the  larvae. 


c2.    The  Indian  Cetonu. 

(Evphoria  inda,  Linn.) 

1767.  LiNNE,  Carl  ^ov.—Scarab^eus  indua.  Syst.  Nat.  12th  ed. 
Tome.  I.,  Pars.  II.,  p.  556.  Original  description.  Habitat 
in  India. 

1828.  Say,  Thomas.— Ce^onm  harbata.  Jour.  Acad.  Nat.  Sci.  III., 
289.  Coptiplete  writings  p.  140.  Description  of  imago.  Not 
uncommon  in  various  parts  of  our  country. 
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1842.  Habrib,  T.  W. — Cetonia  inda.  Rep.  Mass.  Insects.  Descrip- 
tion of  imago.  States  that  they  are  two-brooded  and  that 
the  imagos  of  second  brood  alight  in  great  numbers,  aboat 
the  middle  of  September,  upon  Indian  corn  stalks,  where 
they  feed  upon  the  sweet  sap. 

1862.    Harris,  T.  W. — Idem.     Insects  Injurious  to  Vegetation,  3d 
'    ed.,  p.  40,  fig.  17.    (See  under  1842.) 

1864.  Glover,  Townbnd. — Indian  Cetonia.  Rep.  Com.  Agr„  1868, 
p.  568.  Brief  description.  Suggests  trapping  by  hanging 
m  the  trees  wide-mouthed  bottles  filled  with  sweetenea 
water. 

1869.    Glovbr,  Townbnd. — Euryomia  inda.     Eep.  Com.  Agr.,  1868 
p.  90,  fig  8-1.     Date  of  appearance  of  broods.     States  the 
probability  that  second  brood  passes  the  winter  in  a  torpid 
state. 

1874.  Le  Baron,  WiLLUM.— Idem.  5th  Bep.  St.  Ent.  HI.,  p.  91. 
Says  it  sometimes  burrows  into  ripe  fruit  and  also  feeds 
upon  swEBT  CORN  in  the  milk. 

1876.  Thomas,  Cyrus.— Idem.    6th  Rep.  St.  Ent.  111.,  p.  108.     Spe- 

cific characters  of  imago.  Two  broods;  times  of  appear- 
ance. Chiefly  injurious  in  beetle  state,  and  especially  to 
peaches. 

1877.  LiNTNBR,  J.  A. — The    Indian  Cetonia.    Country  Gent.  XXiU., 

585.    A  pernicious  corn  insect.     Reported  injurious  to  ears 

of    GREEN  CORN. 

1879.  Riley,  C.  V. — Euryomia  inda.  Rep.  Com.  Agr.,  1878,  p.  208. 
States  that  this  species*  has  been  received  from  several 
correspondents  as  attacking  green  com, — a  habit  which  it 
was  not  before  known  to  have,  and  which  has  beyond 
doubt  been  recently  acquired. 

1882.  Lintner,  J.  A. — Euphoria  inda.  Rep.  N.  Y.  Ins.  I.,  232— 2S9. 
Bibliography.  Complaints  received  from  various  sections  of 
New  York  and  New  England  that  this  insect  is  injuring 
standing  Indian  corn  by  burrowing  beneath  the  husks  and 
feeding  upon  the  kernels.  Description  of  imago.  Attack 
probably  follows  previous  injury.  Time  of  its  appearance; 
suggestion  as  to  its  larval  habits;  preventives  and  reme- 
dies. 

Family  Cerahbyoidje. 

53.    The  Tile-horned  Prionus. 

{Prionus  imbricornia,  Linn.) 

1767.  LiNNE,  Carl  von. — Ceramhyx  imbricomis.  Byst.  Nat.  Ed.  12, 
Tome.  I.,  Pars.  Il„  p.  622.  Original,  description.  Habitat 
Carolina. 

1869.  Riley,  C.  V. — Orthosoma  cylindricum.  Ist  Rep.  St.  Ent.  Mo,, 
pp.  12^-128,  figs.  67,  68,  69.     Quotes  Mr.  I.  N.  Stuart  as 


103 

saying  that  it  occurs  in  the  roots  of  Indian  corn  stalks. 
Treats  as  a  grape  insect.    Describes  the  larva. 

1870.  BiLBT,  C.  V. — Prionus  imbricomis.     2d  Eep.   Bt.  Ent.  Mo., 

pp.  89-91,  fig.  68.  States  that  the  larva  he  described  as 
Orthosoma  cylindricum  is  probably  that  of  above  species. 
Gives  food  habits  of  two  other  closely  allied  species. 

1871.  Glover,  Townbnd. — Idem.     Bep.    Com.    Agr.,   1870,    p.    72. 

Gives  food  plants  according  to  Biley. 

1876.    Thomas,  Cyrus.— Idem.    6th  Bep.  St.  Ent.  BL,  p.  148.    Dis- 
tinguishing characters.    Bemedies. 


Family  CHRTSOHEUDiE. 

64.    Thk  Corn  Boot  Worm. 

{Diabrotica  longicomis,  Say.) 

1823.  Say,  Thomas. — OaUeruca  longicornis.  Joom.  Acad.  Nat.  Sci, 
Pbila.  III.,  460.  Complete  writings  II,,  228.  Original  descrip- 
tion.   Obtained  specimens  near  Bocky  Mountains. 

1879.  BiiiEY,  C.  V. — Diabrotica  longicomis.     Bep.  Com.  Agr.,  1878, 

p.  208.  Correspondent  from  Missouri  reports  that  his  In- 
dian CORN  was  seriously  damaged  by  larvae  of  this  insect. 

1880.  French,    G.    H. — A    Com  Insect.      Prairie     Farmer,  Aug. 

9.  Publishes  a  letter  from  Dr.  £.  B.  Boardman,  Stark 
county.  111,,  [see  following  entry]  accompanying  com  root 
worms.  Describes  these  oriefly,  notes  their  resemblance  to 
larvae  of  Diabrotica  vittata  and  determines  them  doubtfully  as 
larvae  of  Chrysomelidae. 

Boardman,  E.  B, — Idem,  Prairie  Farmer,  Aug,  9.  In  a  let- 
ter to  Prof.  French  reports  serious  injury  to  roots  of  Indian 
CORN,  and  sends  larvae  evidently  responsible  for  it. 

French,  G.  H. — The  New  Corn  Insect,  Prairie  Farmer, 
Sept.  4,  Beports  additional  letters  from  Dr.  Boardman 
(see  following  entry);  identifies  larva  as  that  of  Diabrotica 
longicornis  by  breeding;  and  infers  from  the  life  history  of 
D.  vittata  that  D,  longicornis  will  prove  to  be  two-  or  three- 
brooded,  and  that  it  deposits  its  eggs  at  the  roots  of  In- 
dian CORN.  Discusses  clean  culture,  rotation  of  crops,  and 
alkaline  applications  as  remedies. 

Boardman,  £.  B. — Idem.  Prairie  Farmer,  Sept,  4.  Letters 
to  Prof.  French  reporting  great  abundance  of  Diabrotica  ton- 
gieomia  in  localities  infested  by  the  com  root  worm,  and 
expressing  the  belief  that  the  latter  is  the  larva  of  that 
species.  Gives  additional  details  on  life  history  and  extent 
of  injury  to  Indian  corn,  and  notes  abundance  of  imago 
on  ra^  weed.  Approves  rotation  of  crops  and  suggests  de- 
struction of  rag  weed  as  a  remedy. 
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French,  G.  H. — The  Corn  Root  Worm,  Prairie  Farmer,  Sept. 
18.  Reports  letters  of  8.  A.  Forbes  and  E.  R.  Boardman ; 
repeats  suggestion  of  clean  culture  and  rotation  of  crops; 
and  expresses  belief  that  larvse  will  be  found  feeding  apon 
the  roots  of  Compositse. 

Forbes,  8.  A.— Idem.  Prairie  Farmer,  Sept.  18.  Reports  to 
Prof.  French  absence  of  imagos  in  food  of  birds,  and  de- 
termines, by  dissection,  that  adults  feed  upon  polien  of 
thistles. 

Boardman,  E.  R. — Idem.  Prairie  Farmer,  8ept.  18.  Gives 
additional  data  on  life  history  and  injuries  to  Indian  corn; 
notes  damage  done  by  imagos  by  eating  silk  and  preventing 
fertilization.  Reports  that  he  has  found  larvae  in  roots  of 
rag  weed,  and  thinks  proof  conclusive  that  the  insect  is 
more  than  one-brdoded. 

Riley,  C.  V. — Diabrotica  longicomls  Amer.  Ent.  III.,  October, 
p.  247,  Date  of  lirst  receipt  of  larvae  and  pupae,  August,  1874. 
Invariably  found  in  conjunction  with  real  wireworm,  DrcLsterius 
amabilis,  which  he  believes  feeds  upon  corn  root  worm.  Sug- 
gests rotation  of  crops,  destruction  of  ragweed,  and  the  ap> 
plication  of  lime  and  ashes. 

Webster,  F.  M. — More  about  the  New  Corn  Insect.  Prairie 
Farmer,  October  2,  1880.  Notes  no  damage  at  time  of  writ- 
ing, although  in  cornfields  in  numbers  double  that  of  year 
preceding.  Leptotrachelus  dorsalis  more  abundant  than  for- 
merly. 

1881,  Thomas,    Cyrus. — Diabrotica  longicarnis.     10th  Rep.  St,   Ent. 

111.,  pp.  44-46.  Contains  a  letter  from  Dr.  E.  R.  Boardman^ 
of  Stark  county,  111.  (See  under  1880,  French,  G.  H.)  De- 
scribes larva  and  imago;  gives  distribution;  'and  ex- 
presses the  opinion  that  the  insect  is  not  likely  to  prove 
troublesome. 

1882.  French,  G.  H.— Idem.     11th   Rep.  St.  Ent.  III.,  pp.    65-73. 

Character  and  amount  of  injury  done  as  reported  by  several 
correspondents.  Said  to  live  in  roots  of  ragweed  as  well  as 
in  Indian  corn,  and  thought  to  be  two- or -more  brooded. 
Food  of  imagos.  Rotation  of  crops  and  clean  culture  rec- 
ommended.    Description  of  larva  and  imago. 

Saunders,  W. — Idem.  Rep.  Ent.  Soc.  Ont.,  1881,  p.  7.  Brief 
synopsis  of  the  account  of  this  insect  in  10th  Rep.  St.  Ent. 
111. 

Forbes,  S.  A. — The  Corn  Root  Worm  in  McLean  County. 
Bloomington  ''Leader,"  September,  1882.  Means  of  identify- 
the  injuries  of  this  insect.  Finds  it  in  nearly  all  the  fields 
of  Indian  corn  visited,  retarding  growth  of  plant.  Rotation 
of  crops  a  complete  remedy. 

Forbes,  S.  A. — The  Corn  Root  Worm,  Diabrotica  longicomis^ 
Say.  Illinois  Department  of  Agriculture,  Circular  No,  94^ 
Illinois  Crops  for  1882,  p.  122.  Reports  the  recent  disoovery 
of  the  eggs  of  the   imago,  and  gives  first  correct  statement 
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of  life  history.  Describes  character  and  amount  of  injury 
to  Indian  cobn,  and  demonstrates  sufficiency  of  rotation  of 
crops  as  a  remedy. 

BoABDMAN,  E.  R. — ^Economic  Entomology.    Stark  County  News, 
December  21.     General  article  reporting  the  discovery  tha 
heavy  manuring  is  protection  against   the   injuries  of  the 
root  worm. 

• 

Forbes,  8.  A. — Idem.  Prairie  Fanner,  December  80.  Re 
ports  this  insect  as  one  of  the  most  destructive  enemies  o- 
iNDUN  CORN  in  central  Illinois.  Gives  description  and  life 
history  of  insect,  and  iirst  figures  of  egg,  imago,  and  larva ; 
details  method,  amount,  and  distribution  of  injury  to  corn 
by  larvae  and  imagos,  and  again  recommends  rotation  of 
crops  as  a  preventive. 

1888.  Forbes,  S.  A. — Notes  of  the  Season,  Prairie  Farmer,  Dec. 
8.  Reports  occurrence  of  larva  in  roots  of  sorghum,  its 
absence  in  broom  corn,  and  continued  injury  to  maize. 

PoPENOE,  E.  A.—Diabrotica  longicomis.  Third  Biennial  Rep. 
Kan.  St.  Bd,  Agr.,  VIII.,  616.  rrobable  occurrence  in  Kansas. 
Brief  account  of  its  habits,  characters,  and  of  preventive 
measures. 

Forbes,  8.  A. — Idem.  A  Lecture  on  Insects  Affecting  Corn, 
pp.  6-12.  One- brooded;  eggs  laid  in  autumn,  hatching  June 
or  July  following.  Larvae  resulting,  immediately  attack  roots 
of  Indian  corn.    Rotation  of  crops  a  thorough  safeguard. 

Forbes,  S.  A.— Idem.  12th  Rep.  St.  Ent.  HI.,  pp.  10-81,  figs 
1,  2,  8,  4,  5.  **A  minute,  slender,  white  grub,  about, two- 
fifths  of  an  inch  long,  boring  the  roots  of  Indian  corn  in 
the  ground  from  June  to  August,  transforming  into  a  grass- 
green  beetle  which  feeds  upon  the  pollen  and  silk  of  the 
com,  and  upon  the  pollen  of  other  plants."  A  recent  addi- 
tion to  the  list  of  insect  pests.  Extent  and  amount  of  in- 
juries. Imago,  pupa,  larva,  and  egg  fully  described,  and  life 
history  of  each  given  in  detail.  Injuries  to  corn;  natural  and 
artificial  enemies. 

1886.  Forbes,  S.  A.— Idem.  14th  Rep.  St.  Ent.  111.,  p.  5.  Under 
head  of  ''Entomological  Calendar,*'  states  that  the  com  root 
worm  has  continued  its  injuries,  interrupted  only  by  the 
growing  disposition  to  practice  rotation  of  crops. 


55.    Broad-striped  Flea  Beetle. 

(Systena  blanda,  Melsh.) 

1848.    Melshbimbr,  F.  E. — Systena  blanda.     Proc.  Acad.   Nat.  Sci. 
Phila.,  Ill,,  164.    Original  description. 

1874.    Glover,  Townend.    Idem.    Rep.  Com.  Agr.  1873,  p.  152,  fig. 
1.    Correspondent  writes  from  Pennsylvania  that  these  beetles 
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have  nearly  devastated  a  field  of  Ixdun  cobn,  eating  the 
leave  and  leaving  the  bare  stalks  standing.  Brief  descrip- 
tion of  imago. 

Lb  Baron,  Wm.— -Idem.  5th  Rep.  St.  Ent,  lU.,  p.  178.  De- 
scriptive note,  with  mention  of  miories  to  young  Indian  oobn 
in  the  Middle  States. 

1884.  FoBBES,  S.  A.— Idem.    ISth  Bep.  St.  Ent.  Bl.  p.  86.    Already 

known  to  be  injurious  to  Indian  cobn,  and  found  also  feed- 
ing on  strawberry  plant. 

5&.    The  Bbassy  Flea  Beetle. 

(Chaiocnema  puliraria,  Melsh.) 

1848.    Melbheimeb,  F.  E. — Chcetocnema  pulicaria.    Proo.  Acad.  Nat. 
Sci.  Phila.,  1847,  p.  167.    Original  description. 

1885.  Fobbes,  S.  a.— Idem.    14th  Bep.  St.  Ent.  Bl.  p.  22.     Twice 

noticed  during  the  season  in  sufficient  numbers  to  do  injury 
by  riddling  the  leaves  of  young  Indian  cobn  with  small  holes. 


Family  TENEBBioNiDiE. 

57.  Tenebbio  obscubus.  Fab. 

1792.  Fabbiciub,  J.  C. — Tenebrio  obscurua.  Ent.  Syst.  I.,  111.  Orig- 
inal description. 

1870.  Walsh  &  Kiley. — Idem.  Amer.  Ent.  II.,  111.  Abundance 
compared  to  that  of  2\  molitor.     Introduction  into  Europe. 

1874.    Le  Babon,  Wm.— Idem.    5th  Eep.  St.  Ent.  111.  p.  128,  fig.  57. 

1877.  EiLEY,  C.  v.— Idem.  9th  Eep.  St.  Ent.  Mo.,  p.  43.  Abun- 
dance compared  to  that  of  Tenebrio  molitor. 

58.  Tenebbio  molitob,  Linn. 

1767.  LiNNE,  Cabl  von. — Tenebrio  molitor.  Syst.  Nat.  Tome  I.,  Pars 
II.,  12th  ed.  p.  674.    Original  description.* 

1862.  Habbis,  T.  W. — Idem.  Insects  Injurious  to  Vegetation,  3d 
ed.  pp.  10,  11;  fig.  1,  larva;  fig.  2,  pupa;  fig.  8,  imago. 
Mentioned  as  a  meal  worm. 

1869.  Gloveb,  Townend. — Idem.    Bep.  Com.  Agr.,  1868,  p.  100,  fig. 

161.     Brief   description    and    habits    of   larva    and  imago. 
Injuries  compared  to  those  of  T.  obacurus. 

Packabd,  A.  S.,  Jr. — Idem.  Guide  to  the  Study  of  Insects, 
p.  474.  Brief  description  of  larva  and  imago,  round  about 
com  and  rye  meal. 

1870.  Walsh  and  Eilby. — Idem.    Amer.  Ent.  II.,  100.    Abundance 

compared  with  that  of  T.  obacurus. 
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1874.     Lr  Babon,  Wm.— Idem.    5th  Rep.  St.  Ent.  111.,  pp.  121,  123, 
129.    General  characters  of  larva  and  imago. 

1877.     Btlby,  C.  v.— Idem.    9th  Rep.  St.  Ent.  Mo.,  p.  48.     Abun- 
dance compared  to  that  of  T.  obscurus. 


Family  Meloida. 
69.    The  Striped  Blisteb  BEETXiE. 

{Epicauta  vittata.  Fab.) 

1789.  Olxvibr,  a.  G. — CarUharis  vittata.  Ins.  46,  tab.  i.,  fig.  8. 
(Teste  Fabricius.) 

1798.  FABRicros,  J.  C. — Lytta  vittata.  Ent.  Syst.  Tome  I.,  Pars 
n.,  86.    Original  description. 

1869.  BOiBY,  C.  v.— Idem.  Ist  Rep.  St.  Ent.  Mo.,  p.  96,  fig.  89. 
Treated  as  a  potato  insect.    Distribution. 

1876.  Thomas,  Ctrus. — Epicauta  vittata.  6th  Rep.  St.  Ent.  111.,  p. 
125,  fig.  14.    Description ;   distribution.    Feeds  on  potato. 

1878.  Riley,  C.  V.— Idem.  Rep.  U.  S.  Ent.  Com.,  I.,  297.  [From 
Trans.  Acad.  Sci.  St.  Louis, -Vol.  III.,  549.]  (On  the  larval 
characters  and  habits  of  the  blister  beetles  belonging  to  the 
genera  Macrobasis,^  Lee,  and  Epicauta,  Fab.  with  remarks 
on  other  species  of  the  family  MeloidsB.)  Larvae  subsist  on 
grasshoppers'  eggs. 

1880.  Riley,  C.  V.— Idem.  Amer.  Ent.  III.,  196.  Rep.  U.  S.  Ent. 
Com.  II.,  260.    Retarded  development  of  this  mseot. 

1888.  Forbes,  S.  A.— Idem.  12th  Rep.  St.  Ent.  111.,  p.  104.  Seen 
by  Mr.  F.  M.  Webster  eating  silk  from  young  ears  of  Indian 
CORN,  in  August,  1882. 


60.    The  Black  Blister  Beetle. 

(  Epicauta  pennsylvanica,  De  Geer.) 

1776.  De  Geer,  Carl. — Meloe  pennsylvanica.  Ins.  V.,  16,  I.,  tab. 
18,  fig.  I.  (Teste  Fabricius.)    Original  description. 

1792.  Fabricius,  J.  C. — Lytta  atrata.  Ent.  Syst.  Tome  I.,  Pars. 
II.,  86.    Description  of  imago. 

1869.  Riley,  C.  V.— Idem.  1st  Rep.  St.  Ent.  Mo.,  p.  98.  Treated 
as  a  potato  insect. 

1878.  Riley,  C.  Y.^  Epicauta  pennsylvanica.  Rep.  U.  S.  Ent.  Com. 
I,  298.  Trans.  Acad.  Sci.  St.  Louis,  Vol.  III.,  549.  (See 
under  previous  species,  1878.) 

1883.  Forbes,  ».  A.— Idem.  12th  Rep.  St.  Ent.  111.,  p.  104.  (See 
under  preceding  species,  1888.) 
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Family  Otiorhynchid^. 


61.    The  Imbricated  Snout  Beetle. 
(Epicartis  imbricatus,  Say.) 

• 

1828.  Say,  Thomas. — Liparus  imhicatus.  Journ.  Acad.  Nat.  Sci. 
Phila.  III.,  317.  Complete  writings,  II.,  178.  Original  de- 
scription. 

•   

1872.  BiLKY,  C.  V. — Epicarus  imhncaius.  8d  Rep.  St.  Ent.  Mo.,  p. 
58,  fig.  21.  Doing  considerable  damage  to  fruit  trees  by 
gnawing  twigs  and  fruit.    Common  in  Western  States. 

1876.  Thomas,  Cyrus.— Idem.  6th  Rep.  St.  Ent.  111.,  p.  131. 
Specific  characters  of  imago.  Frequent  in  Missouri  and 
Iowa.    Injuries  to  fruit. 

1880.  CoMSTocK,  J.  Henry. — Idem.  Rep.  Com.  Agr.  1879,  p.  249. 
Correspondent  writes  from  Tennessee  that  this  insect  de- 
stroyea  Indian  corn  ^.mong  many  other  plants. 

Riley,  C.  V.— Idem.  Amer.  Ent.  III.,  200,  fig.  106.  Receives 
specimens  from  Delaware,  where  it  destroyed  early  cabbages 
eating  the  leaves  and  sucking  the  juice  from  the  stems. 

1883.  Forbes,  S.  A.— Idem.  12th  Rep.  St.  Ent.  111.,  p.  104.  Pound 
feeding  on  the  blossoms  of   red  clover    at  Normal  in  June, 

1882. 

1885.  Riley,  C.  V.— Idem.  Rep.  Com.  Agr.  1884,  p.  800.  Has 
received  it  from  Iowa,  re{)orted  as  damaging  Indian  corn. 
Treated  with  reference  to  its  injuries  to  cabbages. 


Family  Calandridje. 

62.    Sphenophorus  pbrtinax,   Oliv. 

1789-1808.  Olivier,  A.  G.—Calandra  pertinax.  Ent.  V.,  83,  p.  90, 
pi.  28,  fig.  417.     {Teste  Horn.)    Original  description. 

1873.  Horn,  G.  H. — Sphenophorus  pertinax,  Proc.  Amer.  Phil. 
Soc.  1873,  p.  418.  Description,  synonymy,  and  bibliog- 
raphy. Injurious  to  Indian  corn.  Occurs  from  Canada  to 
Louisiana,  and  from  the  Atlantic  to  the  Pacific,  and,  unfor- 
tunately for  farmers,  is  not  rare. 

1882.  Riley,  C.  V.— Idem.  Rep.  Com.  Agr.  1881,  p.  141.  This 
species  ''has  long  been  known  as  greatly  injurious  to  Indian 
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68.    The  Cobn  Bill-Bug. 

(Sphenophorus  rohuatus^  Horn.) 

1873.  Horn,  G.  H. — Sphenophorus  robustus.  Proc.  Amer.  Phil.  Soc. 
1873,  p.  419.  Original  description.  Occurs  as  widely  as  S, 
pertinaxj  Oliv,  but  is  less  common. 

1881.  CoMSTOCK,    J.    Henry. — Sphenophorus  pertinax.     Eep.    Com. 

Agr.  1880,  p.  272.  Beceived  specimens  from  correspon- 
dents in  Alabama,  where  it  was  said  to  be  injuring 
young  Indian  oorn  extensively,  by  piercing  the  stalk  just 
below  the  ground.    Bavages  confined  to  low,  wet  land. 

1882.  BiLBY,  C.    V. — Sphenophorus  robustus.    Bep.  Com.  Agr.  1881, 

pp.  138-142.  Pi.  VIII,  fig.  2.  Description  of  imago,  larva, 
and  pupa.  Habits,  natural  history,  injury,  and  preventives. 
Damage  is  done  principally  in  early  spring,  as  the  young 
Indun  corn  appears  above  ground, 'by  puncturing  the  stalk 
and  sucking  the  sap. 

64.    Sphenophorus  cariosus,  Oliv. 

1789-1808.  Olivibr,  A.  G.— Ent.  V.,  83,  p.  91,  pi.  29,  fig.  415. 
(Teste  Horn.)    Original  description. 

1871.  Glover,  Townend. — Sphenophorus  carioms.  Bep.  Com.  Agr. 
1870,  p.  63.  Beceives  this  insect  from  New  Jersey,  where 
it  is  said  to  be  very  destructive  to  young  Indian  corn  plants. 

1878.  Horn,.  G.  H.— Idem.  Proc.  Amer.  Phil.  Soc.  1873,  p.  420. 
Description,  synonymy,  bibliography.  Occurs  in  Middle 
States  rarely;  in  Gulf  States  abundantly. 

1876.  Le  Co^tb,  J.  L. — Idem.  Proc,  Amer.  Phil.  Soc.  XV.,  425. 
(The  Bhyncophora  of  America.)  Favors  uniting  S-.  caUosus 
Oliv.  with  above  species. 


65.    The  Sculptured  Corn  Curoulio. 

(Sphenophorus  sculptUis,  Uhler.) 

1856.  Uhler,  P.  B. — Sphenophorus  sculptilis,    Proc.  Acad.  Nat.  Sci. 

Phila.  VII.,  416.  (A  description  of  a  few  species  of  Coleop- 
tera  supposed  to  be  new.)    Original  description. 

1857.  PnoH,  Asa. — Sphenophorus  venatus.    The  Cultivator,  8d  series, 

v.,  273.  Beceives  specimens  from  correspondents  in  New 
York  State,  where  it  is  seriously  injuring  Indian  corn. 
Collecting  the  beetles  the  most  effectual  remedy. 

1867.    Walsh,  B.  D. — Sphenophorus  zea.    Pract.  Ent.  II.,  117.    Be- 

forted   from   New  York   State  as  making   sad    havoc  with 
NDiAN    CORN,    destroying   whole   fields  in  some    instances. 
Bedescribed  as  a  new  species. 
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1871.  RiLBY,  C.  v.— Idem.  8d  Rep.  St.  Ent.  Mo.,  p.  59,  fig.  22. 
Description  and  brief  account  of  its  habits, — after  Walsh. 

1873.  Horn,  G.  H.— Idem.  Proc.  Amer.  Phil.  Soc,  1878,  n.  423. 
Description  of  imago.  Bibliography.  Occurs  in  Middle 
•States,  Georgia,  and  Kansas. 

Horn,  G.  H. — Sphenopluynis  sculptilis,  Proc.  Amer.  Phil.  Soc. 
1878,  p.  428.  Description  of  imago.  Middle,  Western,  and 
Southern  States. 

1876.  Lb  Conte,  J.  L.— Idem.     Proc.    Amer.   Phil.  Soc.  XV.,  425 

Unites  S.  zea,  Walsh,  with  this  species. 

1877.  Packard,  A.  S.,- Jr. — Sphenophoms  zea.    Hayden,  Rep.  IX.,  U 

S.  G.  G.  Surv.  Terr.,  1875,  p.  718.  Description,  injuries 
and  remedies.  Detected  this  species  at  Hyannis,  Massacha 
setts,  June  25. 

1878.  Thobjas,  ('yrus.— Idem.    7th  Rep.  St.  Ent.  111.,  p.  84.    Descrip 

tion  of  imago  and  brief  account  of  habits, — after  Walsh. 

1879.  CoMSTOCK,  J.  Henry. — Idem.     Rep.  Com.  Agr.,  1879,  p.  248 

Receives  specimens  of  this  species  from  Missouri,  where  it 
destroyed  two  plantings  of  Indian  corn  and  injured  the 
third.  The  com  was  in  dry  land,  sufficiently  rolling  to 
drain  well. 

1879.  LiNTNBR,  J.  A. — Idem.  Country  Gent.  XLIV.,  489.  Description 
and  distribution.  Received  specimens  of  this  insect  from 
New  Jersey  where  it  is  reported  to  be  injuring  Indian  corn. 
Account  of  some  recorded  injuries. 

1881.  CoMSTOCK,    J.    B.ESKY.—Sphenophoru8   sculptilis.     Rep.    Com. 

Agr.,  1880,  p.  272.  Received  specimens  from  South  Caro- 
lina, where  they  were  represented  as  injuring  young  Indun 
CORN  by  piercing  the  stalk  at  or  above  the  surface  of  the 
ground. 

1882.  Riley,  C.  V.— Idem.    Rep.  Com.  Agr.,  1881,  p.  189.    Occurs 

in  the  South  and  West  and  is  common  in  Illinois  and 
Missouri.  Has  been  received  from  Florida  and  Alabama 
as  injuring  Indian  oorn. 

LiNTNER,  J.  A. — Idem.  2d  Rep.  N.  Y.  Insects,  pp.  253-263, 
fig.  76.  Received  specimens  from  New  Jersey,  where  they 
caused  serious  injury  to  Indian  corn.  Gives  sjrnonymy; 
description  of  imago;  recorded  injuries;  distribution; 
breeding  ground ;  original  food  plant ;  and  food  plants  and 
habits  of  allied  species.  Testimony  concerning  the  preBen'*e 
of  curculio  larvae  in  the  stems  of  Indian  corn;  probably 
unsuspected  cause  of  much  injury  to  it.    Remedies. 

1886.  Lintner,  J.  A. — Idem.  2d  Rep.  N.  Y.  Insects,  p.  62.  Some 
account  of  its  early  history  in  New  York.  Correspondent 
from  Kansas  believes  the  larvae  to  be  lignivorous. 
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66.    Sphbnophobus  pabtulus,  Gyll. 

1823.  Gtllenhal,  L. — SphenopJiorm  parvulus,  Schonh  Gen.  Cure. 
IV.,  961.    Original  deBcription. 

1878.  Horn,  G.  H.— Idem.  Proc.  Am.  Phil.  Soc.  1873,  p.  427. 
Description  of  imago.  Occurs  in  Pennsylvania,  Georgia, 
and  Kansas. 

1882.  RiiiBY,  C.  V. — Idem.  Hep.  Com.  Agr.  1831,  p.  189.  Received 
from  Missouri  as  injuring  Indun  gobn. 

67.    The  Riob  Wkevil. 

[Calandra  oryzcBy  Linn.) 

1766.  LiNNE,  Carl  von. — CurcuUo  oryz<B.  Amoen.  Ac.  VI.,  895. 
(Teste  Horn.)    Original  description. 

1842.  Harris,  T.  W. — Calandra  oryza.  Eep.  Mass.  Insects.  In- 
jurious to  Indian  corn  in  Southern  States.  Description, 
habits,  life  history.  Appearance  in  spring.  Beoommends 
collecting  them  by  winnowing  the  rice  which  they  attack. 

1861.  Coble,  John  A.  M. — Black  Weevil.    Cultivator,  8d  series,  IX., 

88.    Writes   from    North    Carolina   that  he    has   used  salt 
e£fectually  against  this  pest. 

1862.  Hyrris,  T.  W. — Caland/ra   oryza.    Insects  Injurious  to  Vege- 

tation 3d  ed.,  p.  83,  pi.  ii,  fig.  8.    (See  under  1842.) 

1864.  Glover,  Townend. — Southern  Rice  Weevil.  Rep.  Com.  Agr. 
1863,  p,  572.  Compares  it  briefly  with  Calandra  granaria, 
and  suggests  frequent  stirring  and  kiln-drying  as  remedies. 

1869.  Packard,  A.  S.,  Jr. — SitophUvs  oryzce.  Guide  to  the  Study  of 
Insects,  p.  490,  fig.  437,  c.    Brief  mention. 

1878.  Horn.  G.  B..— Calandra  ori/za.  Proc.  Am.  Phil.  Soc.  1873, 
p.  430.  Description  of  imago.  Bibliography.  Says  this 
species  occurs  in  all  parts  oi  the  world. 

1881.  CoMSTOCK,    J.  Henrt. — Idem.    Rep.    Com.  Agr.  1880,  p.  273. 

Two  cbalcids  bred  from  this    species  and   aescribed  by  Mr. 
L.  0.  Howard  as  Pteromalus  calandra, 

Thomas,  Cyrus. — SitojilMus  oryzce.  Farmer  and  Fruit  Grower, 
July  27,  1881.  Injurious  to  wheat  in  Southern  Illinois. 
Believes  that  the  cold  winter  succeeding  has  destroyed  the 
insects. 

1882.  Forbes,    S.    A. — Idem.     Farmers'    Review.     Dec.   1,    1882. 

Mention. 

1885.  Riley,  C.  V. — Calandra  oryzce.  Rep.  Com.  Agr.,  1884,  p. 
414.  Correspondent  from  Florida  suggests  cribbing  corn 
with  the  shuck  on  as  a  safeguard  against  this  insect. 
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68.    The  Gbaim  Wbevil. 

{Calandra  granaria,  Linn.) 

1767.  LiNNE,  Carl  von. — Curculio  granarius,  Syst.  Nat.  12th  ea.. 
Tome  I.,  Par.  II.,  608.    Original  description. 

1842.  Harris,  T.  W. — Calandra  granaria.  Rep.  Mass.  Insects. 
Description,  life  history,  power  of  multiplication,  remedy. 

1862.  Harris,  T.  W. — Idem.  Insects  Injurious  to  Vegetation,  8d 
ed.,  p.  83.     (See  under  1842.) 

1824.  GiiOVER,  TowNBND. — Northern  Granary  Weevil.  Eep.  Com. 
Agr.  1868,  p.  572.  Compares  it  to  Southern  rice  weevil, 
and  suggests  remedies. 

1869.  Walsh  and  Riley. — Sltopkilus  granarifis.  Amer.  Ent.  I.,  179. 
Insect  may  be  used  for  blistering.  Suggest  care  in  use 
of  grain  attacked  by  it. 

Packard,  A.  8.,  Jr. — Idem.  Guide  to  the  Study  of  InsectB, 
p.  469,  fig.  467,  e.    Brief  mention  of  habits  and  injury. 

1876.  Western  Farm  Journal,  June  16. — Com  Weevils  in  Foreign 
Grain.  Foreign  Indian  corn  infested  by  weevils  at  Phila- 
delphia Exposition. 

1880.  Riley,  C.   V.— Grain  Weevils.    Amer.  Ent.  Ill,,  26.     Qnotes 

a  French  journal  as  saying  that  these  insects  were  attracted 
to  a  tub  of  anise  seed,  and  thereby  killed. 

Elliot,  A.  T. — Idem.  Amer.  Ent.  III.,  179.  Reports  an  in- 
stance of  the  effectual  use  of  pyrethrum  in  destroying  this 
insect. 

RiLLiET,  Chas. — Butalis  granaria.  Rural  New  Yorker,  May 
1,  1880.  Reports  from  Lake  county,  Illinois,  an  instance 
of  severe  injury  to  unthreshed  wheat,  while  similar  wheat 
in  granary  was  uninjured. 

1882.  Forbes,  S.  A. — Sitophilm  granaria.  Farmers'  Review,  De- 
cember 1,  1882.  Brief  account  of  habits  and  remedies,  in 
reply  to  an  inquiry  from  Missouri. 

Order  HEMIPTERA. 

Family  LTOiEiDf. 

69.    The  Chinch  Bug. 
(BlissiLs  leucopterus.  Say.) 

1881.  Say,  Thomas. — Lygceus  leucopterus.   (Descriptions  of  new  8j>ecie8 

of  Heteropterous  Hemiptera  of  North  America.  Transac- 
tions of  the  New  York  State  Agricultural  Society,  p.  774. 
Complete  writings,  I.,  829.  Original  description.  Described 
from  single  specimen  taken  in  Virginia. 
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1845.  Pbaibib    Fabmer,    V.,    227.     Injuries    in    Hancock    county, 

Dlinois. 

Praibie  Farmer,  V.,  287. — Chinch  Bugs.  Injuries  in  Tazewell 
county,  Illinois.    An  account  of  their  season's  history. 

1846.  l^RAiRiB  Farmer,  VL,  184.— The  Chinch  Bug.    Injuries  in  San- 

gamon county,  Illinois. 

Prairie  Farmer,  YI.,  245.— Chinch  Bugs.  Injuries  in  Cass 
county,  Illinois. 

1850.  LeBaron,  Wm. — Rhyparochromus  devastator.     Prairie  Farmer, 

X.,  200.  Description  of  imago,  nomenclature,  habits,  life 
history,  and  injuries. 

1851.  Prairie   Farmer,  XI.,   385. — The  Chinch  Bug.     Distribution 

within  the  State  of  Illinois. 

1852.  Harris,  T.  W.  Rhyparuchromtis  lettcopterus.    Treatise   Insects 

Massachusetts.  Brief  description  of  imago,  distribution  and 
injuries. 

1855.  Fitch,  Asa. — Micropus  letu^opterus.    The  Cultivator,  3d  series, 

in.,  237-239.  Correspondent  writes  from  Indiana  giving  ac- 
count of  habits  and  injuries.  Past  history  and  nomencla- 
ture. 

1856.  FiTOH,  Asa.— Idem.     2d  Rep.  Ins.   N.  Y.,  pp.  277-297.     Its 

first  appearance ;  appearance  in  1839  in  North  Carolina  and 
in  Illinois;  its  destructiveness,  distribution,  nomenclature, 
remedies. 

1862.  Harris,  T.  W. — Rhyparochromvs  leucoptertis.  Insects  Injurious 
to  Vegetation,  dd  ed.,  pp.  197-200,  fig.  84.  (See  under 
1852.) 

1866.  Walsh,  B.  D. — Chinch  Bugs.  Pract.  Ent.,  I.,  95.  Reports  a 
case  of  the  prevention  of  injuries  by  surrounding  Indian 
CORN  field  with  a  barrier  of  pine  boards  set  up  edgewise 
and  keeping  the  upper  edge  moist  with  coal-tar. 

Walsh,  B.  D. — Micropus  (Lygaus)  lettcopterus.  Pract.  Ent.. 
11.,  21.  Receives  specimens  from  Canada  whose  wings  are 
half  the  length  of  the  body,  and  infers  that  they  are  a 
geographical  variety. 

1868.  Shimer,  Hbnrt. — Blissus   leucopterus.     Proo.  Acad.  Nat.  Sci. 

Phila.,  XIX.,  76-80.  Notes  on  Micropus  (Lygaus)  leucopterus 
with  an  account  of  the  great  epidemic  among  these  insects 
in  1865.  Gives  an  account  of  their  abundance  and  habits 
in  1864. 

1869.  Walsh  and  Rilby. — MicropxM  leucopterus.    Amer.  Ent.  I.,  169, 

177,  194,  193,  figs.  122,  138,  139.  Past  history;  natural 
history.  Natural  checks :  heavy  rains,  cannibal  foes.  Inju- 
ries ;  remedies.  Four  points  thought  to  be  established :  Ist, 
chinch  bugs  hibernate  in  the  winged  state  in  anv  dry  rub- 
bish, hence  such  material  should  be  burned  in  the  spring; 
2d,  the  earlier  small  grain  can  be  sown  the  more  likely  it 
is  to  escape  the  chinch  bug;  3d,  the  harder  the  ground 
when  the  grain  is  sowed,  the  less  injury;  4th,  a  single 
heavy  rain  immediately  checks  the  propagation  of  the 
chinch  bugs. 
—8 
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Packard,  A.  S.,  Jr. — Bllssus  lencopterus.  Guide  to  the  Study  of 
Insects,  pp.  548,  544,  fig.  547.  Description  of  imago ;  hab- 
its, injuries,  epidemic  disease  of  1865,  remedies. 

1870.  EiLBY,  C.  V. — Micropus  Uucovtenis,    2d  Rep.  St.  Ent.  Mo.,  pp. 

15-47,  figs.  1,  2.    (See  under  1869,  Walsh  and  RUey.) 

1871.  Glover,  Townend. — Rhyparochromus     {Microptis)    leucopt^rus. 

Eep.  Com.  Agr.  1870,  p.  89.  Deposition  and  hatching  of 
eggs.  Mode  of  injury.  Two  broods  annually,  perhaps  three 
in  the  South.  Most  destructive  in  hot,  dry  summers.  Early 
grain  most  likely  to  escape  their  ravages.    Remedies. 

1872.  Bethune,    C.    J.    S. — Micropus    lencopterus.    Rep.   Ent.    Soc. 

Ont.,  1871,  p.  55.  Past  history  and  injuries,  description, 
natural  and  artificial  remedies.  j^^ 

Le  Baron,  Wm. — Idem.  3d  Rep.  St.  Ent.  Me.,  pp.  142-156. 
Excessive  prevalence  in  1871.  Methods  and  agencies  for 
their'  destruction.  Natural  enemies.  Anticipating  ravages 
bv  sowing  grain  early ;  saving  crop  by  preventing  migrations 
of  insect ;  destroying  by  burning  rubbish  in  fall ;  preventing 
breeding  of  insect  by  abstaining  from  the  cultivation  of 
those  grains  upon  which  they  chiefly  subsist. 

Le  Baron,  Wm. — Chinch  Bug.  Experience  of  1872.  Prairie 
Farmer,  August  24,  1872.  Believes  that  a  sufficient  number 
of  these  insects  hibernate  under  dead  leaves  in  the  woods 
to  perpetuate  the  species;  also  that  the  wet  spring  of  1872 
destroyed  large  numbers  of  the  chinch  bugs. 

Glover,  Townend. — Rhyparochromus  leucopterus.  Rep.  Com. 
Agr.  1871-72,  p.  84.    Localities  in  which  it  is  injurious. 

Glover,  TovfJUK^D. —Micropus {Rhyparochromus)  leucopterus.  Bep. 
Com.  Agr.  1872,  p.  121.  Especially  destructive  to  sorghum  in  a 
few  counties  in  Ohio,  Indiana,  Missouri,  and  Kansas,  and  to 
wheat  in  other  counties  of  the  same  States.  In  Crawford 
county,  Mo.,  three  distinct  broods  noticed,  appearing,  re- 
spectively, first  of  May,  last  of  June,  last  of  August.  In- 
dian CORN  in  milk  at  last  visitation,  and  it  was  seriously 
injured. 

1874.  B.  F.  J.  [Johnson.]— Chinch  Bug.    Country  Gent.  XXXIX.,  661. 

So  abundant  upon  green  com  lodder  in  central  Illinois  as  to  be 
seriously  injurious  to  the  health  of  horses  and  cattle,  and  in 
some  cases  caused  their  death. 

1875.  Glover,    Townend. — Micropus    {Rhyparochromus)    lencopterus. 

Eep.  Com.  Agr.  1874,  p.  127.  Localities  in  which  it  is  in- 
jurious. 

Everest,  H.  J. — Bliseus  leucopterus.  Western  Bural,  July  17. 
Barricading  with  boards  and  coal  tar. 

Riley,  C.  V. — Micropus  leucopterus.  7th  Eep.  State  Ent.  Mo., 
pp.  19-50,  figs.  2,  3,  4.  Description  of  egg,  larval  stages,  pupa, 
and  imago.  Past  history;  destructive  powers:  injuries  in 
1874;  food  plants;  mode  of  reproduction  and  hibernation; 
disposition  of  eggs;  flight.  Eemedial  agencies  exhaustively 
treated. 
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1876.     Uhleb,  p.  R~. — Bliasus  leucopterus.     List  of  Hemiptera  west  of 
the  Mississippi  river,  p.  40.      Distribution  in  United  States. 

1878.  Thomas,  Cyrtds.— Idem.    7th   Eep.    St.   Ent.    111.,   pp.  40-71, 

fig.  10.  Description  of  its  various  stages.  Extended  account 
of  injuries.  Two  broods  in  northern  Illinois ;  some  evidence 
of  a  third  in  extreme  southern  Illinois.  Hibernation ;  mi- 
grations; natural  agencies  which  assist  in  their  destruc- 
tion; remedies,  followed  by  account  of  proposed  remedies 
as  given  by  LeBaron  in  3d  Bep.  St.  Ent.  111.,  p.  144. 

1879.  Thomas,  Cyrus.— Idem.     Bui.  U.  S,  Ent.  Com.   No.  5.     Ten 

figures  and  map  showing  distribution.  ^  A  reaumi  of  the 
present  knowledge  of  its  history,  characters,  and  habits,  and 
the  means  of  destroying  it  or  lessening  its  injuries. 

1880.  Thomas,  Cyrus. — Temperature  and  Bainfall  as   affecting  the 

Chinch  Bug.  Periodicity  in  its  increase.  Amer.  Ent.  III., 
240-242. 

1881.  Thomas,  Cyrus. — The  Eelation  of  Meteorological   Conditions 

to  Insect  Development.  10th  Rep.  St.  Ent.  111.,  pp.  47-59. 
Believes  there  will  be  but  two  chmch  bug  years  in  seven, 
corresponding  to  certain  meteorological  conditions. 

The  Farmers'  Review,  July  21, 1881.— The  Chinch  Bug  Pest. 
Wide-spread  complaint  of  injuries  from  this  pest  the  cur- 
rent season.  Damage  most  severe  on  old  land.  Fertib'zers 
a  protection  against  ravages  of  the  chinch  bug. 

1882.  Riley,  C.  V.— Chinch  Bug  Notes.    Rep.  Com.  Agr.,  1881,  pp. 

87-89.  Predictions  in  relation  to  injury.  Injury  in  spring 
of  1882.  Remedies  and  preventive  measures — irrigation 
mentioned. 

Forbes,  S.  A.— The  Chinch  Bug  in  1882.  St.  Dept.  Agr., 
Circular  No.  92,  Illinois  Crop  Prospects,  August  1,  p.  77. 
Reports  apparent  retardation  of  hatching  and  unusual 
method  of  attack  due  to  extraordinarily  cold,  wet,  and  late 
spring.  Determines  experimentally  that  wet  weather  takes 
no  injurious  effect  upon  adults.  Finds  small  brown  ant, 
Lcmus  alienuH^  atjiending  young  chinch  bugs  and  feeding 
upon  their  fluid  excrement.  Determines  by  dissection  that 
a  predaceous  beetle  {Agonoderus  comma)  feeds  upon  the 
young.  Reports  presence  of  bacterial  disease  among  chinch 
bugs.  Mentions  succf^ssful  experiments  for  killing  chinch 
bugs  with  kerosene  emulsion,  at  a  cost  of  about  three 
fourths  of  a  cent  per  gallon. 

1882.  Forbes,  S.  A. — Bacterium,  a  Parasite  of  the  Chinch  Bug. 
Amer.  Nat.  XVI.,  (Oct.)  p.  824.  Gives  account  of  discov- 
ery of  parasitic  disease  among  chinch  bugs,  with  observa- 
tions and  experiments  indicating  its  connection  with  a  Bac- 
terium found  in  the  alimentary  canal. 

Forbes,  8.  A. — Another  Chinch  Bug  Parasite.  Prairie  Far- 
mer, Dec.  9,  1882.  Brief  account  of  a  fungus  found  de- 
stroying chinch  bugs  in  corn  fields  near  Jacksonville,  111. 
Mention  also  of  the  Bacterium  parasite  Micrococcus  insecto- 
rum,  Burrill.  Predicts  immunity  from  the  chinch  bug  in 
1888. 
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1883.  Forbes,  S.  A. — Studies  on   the  Chinch  Bug  {BlUms  leucop- 

terus,  Say.)  12th  Rep.  St.  Ent.  111.,  pp.  32-63,  figs.  6.  7. 
Life  history.  Natural  enemies:  insects,  birds,  and  micro- 
scopic parasites.  Elaborate  account  of  baotcinal  disease. 
Topical  applications;  experiments  with  them  reported.  A 
mechanical  mixture  of  water  and  three  per  cent,  of  kero- 
sene is  deadly  to  chinch  bugs  of  all  ages. 

Forbes,  H.  A. — A  Lecture  on  Insects  affecting  com,  pp.  19, 
20.  Brief  account  of  life  history,  effects  of  weather,  reme- 
dial measures,  insect  enemies,  and  contagious  diseases. 

Forbes,  S.  A. — Experiments  on  the  Chinch  Bug.  Rep.  U. 
8.  Dept.  Agr.,  Div.  Ent.,  Bui.  No.  2,  pp.  23-25.  Memo- 
randa of  experiments  relating  to  use  of  kerosene  emulsions 
on  chinch  bugs. 

FoRBE&i,  S.  A. — Entomological  Notes  of  the  Season.  St. 
Dept.  Agr.,  Circular  No.  106,  Illinois  Crops  for  1883,  p.  177. 
Beports  deposit,  in  spring,  of  eggs  of  first  brood  about  the 
roots  of  Indian  corn. 

LiNTNER,  J.  A. — The  Chinch  Bug.  Albany  Argus,  Oct.  10, 
188B.  Its  ravages  in  northern  New  York;  habitat;  method 
of  attack  and  destructiveness ;  how  to  combat  it. 

LiNTNBR,  J.  A. — The  Chinch  Bug*  in  New  York.  Country 
Gent.,  Nov.  8, 1833.  Directions  for  cooperation  against  the 
insect  in  New  York  State. 

1884.  Saunders,  W. — Micropus  leucopterus.     Bep.  Ent.  Boc.  Ont., 

1883,  pp.  59-62.  Its  appearance  in  New  York  State  and  a 
general  account  of  the  insect, — ^principally  after  Lintner. 

1885.  Lintner,  J.  A. — Blisstis  leucovterus,    2d  Bep.   Insects  N.  Y., 

pp.  148-164.  Description ;  bibliography ;  history ;  transfor- 
mations; early  brood ;  second  brood;  hibernation;  dimor- 
phic form;  injuries;  operations  in  New  York;  measures 
recommended  to  arrest  the  attack,  etc. 

Bruner,  Lawrence. — Idem.  Bep.  Com.  Agr.,  1884,  p.  8S9. 
An  instance  of  the  sudden  disappearance  of  vast  armies  of 
this  insect  immediately  after  several  heavy  rains. 

EiLBY,  C.  V. — Chinch  Bug  Notes.  Bep.  Com.  Agr.,  1884,  pp. 
493,  405.  Injuries  in  New  York  State  in  1882.  Different 
views  of  the  origin  of  the  outbreak  discussed. 

Family  Tettioonid^. 

Leaf  Hoppers. 

70.    Jassus  inimicus,  Say. 

1831.  Say,  Thomas. — Jassus  inimicus.  Jour.  Acad.  Nat.  Sci.  Phila. 
VI.,  305.  Complete  writings,  IL,  382.  Original  description. 
Beported  from  Virginia  as  depredating  on  the  roots  of  wheat. 

1885.  Forbes,  8.  A.— Idem.  14th  Bep.  St.  Ent.  111.  pp.  22,  67.  Has 
occasionally  occurred  in  June  and  July  in  sufficient  num- 
bers to  injure  young  Indian  cobn  appreciably. 
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71.    CiCADuiiA  NiGRiFRONS,  Forbes. 

1885.  Forbes,  8.  A. — Cicadula  nigrifrons  14th  Rep.  St.  Ent.  111., 
pp.  22,  67,  pi.  V,  fig.  3.  Original  description.  Food  plants : 
woeat  and  Indian  corn.  Occasionally  in  sufficient  num- 
bers to  injure  latter. 

72.    Cicadula  qu.vdrilinbatus,  Forbes. 

1885.  Forbes,  8.  A. — Cicadula  quadrilineatus.  14th  Eep.  fit.  Ent. 
HI.,  pp.  22,  68,  pi.  V,  fig.  4.  Original  description.  Food 
plants:  wheat  and  Indian  corn.  Occasionally  in  sufficient 
numbers  to  injure  Indian  corn. 

78.    Macropsis  nobilis. 

1885.  Forbes,  8.  A. — Macropsis  nobilis,  14th  Rep.  8t.  Ent.  HI.,  p. 
22.  Occasionally  occurs  in  sufficient  numbers,  in  June  and 
July,  to  injure  young  Indjan  corn  plants. 

Family  APHiDiDis. 

74.    The  Corn  Plant  Louse. 

(Aphis  maidis.  Fitch.) 

1856.  Fitch,  Asa. — Aphis  maidis.  2d  Rep.  Ins.  N.  Y.  pp.  818-S20. 
Original  description  of  serial  larva  and  wingless  and  winged 
females.  Mentions  the  occurrence  of  the  serial  form  on 
Indian  corn  and  predicts  that  it  will  probably  multiply 
at  times  sufficiently  to  do  much  injury. 

1863.  Walsh,  B.  D.— Idem.  Proc.  Ent.  Soc.  Phila.,  I.,  800 
wingless  $  fig.  8,  winged  $*fig.  1.  (On  the  genera  of  Aphidae 
found  in  the  United  States.)  Description  of  wingless  and 
winged  females  of  root  form. 

1865.  Walsh.  B.  D.— The  Corn  Root  Louse.  Trans.  111.  St.  Agr, 
Soc:  v.,  pp.  491-497.  (A  New  Enemy  of  the  Corn.)  Rela- 
tion of  ants  to  plant  lice.  Occurrence  of  com  plant  louse 
near  Bock  Island. 

1878.  Thomas,  Cyrus. — Aphis  maidis.  7th  Rep.  St.  Ent.  Dl.,  pp. 
75-78,  fig.  18.  Description  of  wingless  and  winged  individ- 
uals found  on  tassels.  Statement  from  correspondents  as 
to  injuries.    Remedies. 

1880.  Thomas,  Cyrus.— Com  Aphis.  9th  Rep.  St.  Ent.  111.,  p.  2. 
Root  form  most  injurious.  Recommends  rotation  of  crops, 
thorough  fall  plowing  and  turning  under  strong  lime. 

1882.  BoARDMAN,  E.  R. — Aphis  maidis.  Stark  County  News.  Gen- 
eral accounts  of  its  life  history.  Rotation  advocated  as  the 
most  effectual  remedy. 

1888.    Forbes,  8.  A. — Idem.    A  Lecture  on  Insects  Affecting  Com, 
»p.  12-14.     Relation  of  ants   to  com  plant  lice.      Known 
[iJFe  history. 

PopENOE,  E.  A.— The  Com   Plant  Louse  on  Cane.    8d  Bien- 
nial Rep.  St.   Bd.  Agr.  Kan.,  VIII.,  617.     Relation   of  the 
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larvflB  of  Syrphus  fly  to  corn  plant  louse.    Injarions  to  sor- 
ghum in  Kansas. 

Forbes,  S.  A. — Aphis  maidia.  12th  Rep.  St.  Ent.  HI.,  pp- 
44,  116.  Ants  (Lasins  Jlavua  [aHenus]  )  caring  for  com 
plant  Jice.  Megilla  mactdata,  Hippodamiga  conrergens,  and 
H.  glacialis  as  enemies. 

1884.  Forbes,  S.  A.— Idem.      13th  Eep.   St.   Ent.   111.,  pp.  46-50, 

pi.  in,  iig.  5 ;  pi  iv,  flgs.  1,  2,  8.  Treated  in  reference 
to  its  injuries  to  sorghum  and  broom  com.  Description  of 
imago;  life  history;  natural  enemies  and  remedies. 

1885.  Garman,  H.— Idem.     14th  Kep.  St.  Ent.  111.,  pp.  23-38.    De- 

scription of  pupsB  and  winged  and  wingless  females  of 
both  root  and  aerial  forms.  Suggests  various  theories  of 
hibernation.  Life  history  and  habits.  Parasites  and  preda- 
ceous  insect  enemies,  and  artificial  remedies. 


Order  ORTHOPTERA. 

Family  Gryllidje. 

75.    The  Western  Cricket. 

{Anahrus  simplex,  Hald.) 

1862.  Haldeman,  8.  S. — Anabrus  simplex.      Stanbury*s  Expedition  to 

the  Great  Salt  Lake,  p.  872,  pi.  x,  fig.  4.  Original  descrip- 
tion. States  that  it  seemed  to  be  one  of  the  species  eaten 
by  the  aborigines. 

1877.  Packard,  A.  S.,  Jr.— Idem.  Qth  Rep.  D,  8.  G.  G.  Surv.  Terr, 
pp.  691-693.  Description  of  imago.  Injuries  to  Ikdiak 
COR!?.    Preventive  measured. 

1830.  Packard.  A.  S.,  Jr.--Idem.  22d  Rep.  U.  S.  Ent.  Com.  pp. 
163-178,  figs,  2,  8,  4,  5.  Habits  and  ravages;  food;  pre- 
daceoas  enemies  and  internal  parasites;  breeding  habits; 
remedies;  distribution;  distinguishing  characters;  anatomy. 

1838.  Bruner,  Lawrence. — Idem.  8d  Rep.  U.  S.  Ent.  Com.  pp. 
61-64.  Ravages,  habits  and  natural  history.  Breeding 
habits;  distribution;  parasites. 

Family  Locustid^. 

76.    Ohchelimum  vulgare,  Harr. 

1842.  Harris,  T.  W. — Orchelimum  vulgare.  Rep.  Mass.  Ins.,  p.  180. 
Original    description. 

18G2.  Harris,  T.  W. — Idem.  Insects  Injurious  to  Vegetation,  3d 
ed.,  pp.  161,  162,  fig.  77.     (See  under  1842.) 

1863.  Rathvon,  S.  S.— Idem.  Rep.    Com.    Agr.  1862,  p.  882.    Brief 

description  of  imago.    Abundant  species. 

1869.  Packard,  A.  S.,  Jr. — Idem.  Guide  to  the  Study  of  Insects,  p. 
567.    Brief  description  of  imago.    Common  northward. 
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1885.    Forbes,  S.  A.— Idem.    14th  Rep.  St.  Ent.  111.,  p.  28.    Injury 
to  Indian  corn  in  Southern  Illinois. 


Family  AcRiDiDis. 

77.    Thb  Red- Legged  Locust. 

{Fezotettix  feinur-rubrum,  DeG.) 

1778.  Db  Geer,  Carl. — Acridium  femur-rubrum,  Mem.  pout  Serv., 
p.  498,  pi.  42,  fig.  5.   Original  description. 

1842.  Harris,  T.  W. — Acrydium  femut-rvbrum.  Rep.  Mass.  Ins. 
Description  of  imago,  and  brief  account  of  habits,  life  his* 
tory,  and  injuries. 

1862.  Harris,  T.  W. — Idem.  Insects  Injurious  to  Vegetation,  3d 
ed.,  p.  174.    (See  under  1842.) 

1865.  Thomas,  Cyrus. — Acridium  femur-rvbrum.  Trans.  HI.  St.  Bd. 
Agr.  v.,  451.   Description  of  imago ;  habits ;  and  distribution. 

1868.  Walsh  andRiLET. — Galoptenus  femur-rubrum,    Amer.  Ent.  I., 

16.    Abundance  in  Illinois  in  1868. 

1838.  Walsh,  B.  D.— Idem.  Ist  Rep.  St.  Ent.  111.,  pp.  99-101. 
Compared  to  Cahptenus  spretus.  Injuries  to  Indian  corn. 
Occurrence  and  past  history  in  Illinois. 

1869.  PACKiLRD,  A.  8.;  Jr. — Idem.     Guide  to  the  Study  of  Insects, 

pp.  569,  570,  fig.  564b.    Abundance  and  distribution. 

1872.  LbBaron,  Wm.— Idem.     8d  Rep.  St.  Ent.  111.,  p.  157.     Ac- 

count of  a  parasitic  mite. 

1873.  Thomas,  Cyrus. — Idem.    Rep.  U.  S.  Geol.  Surv.  Terr.  V.,  Part 

I.,  163.    (Synopsis  of  the   AcrididsB  of  N.  A.)    Description 
of  imago.    Distribution. 

1875.  Glovkr,  Townbnd. — Idem.  Rep.  Com.  Agr.  1874,  pp.  126, 136. 
Occurrence  and  damage  in  Eastern  States. 

1877.  Thomas,  Cyrus.— Idem.     6th   Rep.  St.  Ent.   III.,  p.  45.    Re- 

placed  in  Illinois  during  season  of  1875  by  Caloptenus  aUanis. 

1878.  Rlby,  C.  v.— Idem.    1st  Annual  Rep.  U.  S.  Ent.  Com.,  pp. 

448-448.  Migratory  habit,  distribution,  and  injuries. 

Thomas,  Cyrus.— Idem.  7th  Rep.  St.  Ent.  111.,  pp.  38-40.  De- 
scription of  male  and  female,  and  comparison  with  Catop- 
tenua  spretus. 

1880.  Thomas,  Cyrus.— Idem.  9th  Rep.  St.  Ent.  Ent.  111.,  pp.  124- 
120,  181-140.  Description  of  male  and  female;  life  history; 
injuries;  remedial  agencies. 

1885.  Forbes,  S.  A.— Fezotettix  femur-rubrum.  14th  Rep.  St.  Ent.  111., 
p.  23.    Injury  to  Indun  corn. 
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78    Thb  Lesser  Locust. 

{Pezotettix  atlanis,  Riley.) 

1875.  Riley,  C.  V. — Oalaptenm  atlania.  7th  Rep.  St.  Ent.  Mo.,  p. 
169.    Original  description. 

1878.  RiLET,  C.  v.— Idem.  1st  Annual  Rep.  U.  S.  Ent.  Com.  pp. 
443-448.    Flights;  injuries;  distribution;  migratory    habits. 

Thomas,  Gtbus.— Idem.  7th  Rep.  St.  Ent.  111.,  p.  88.  De- 
scription of  imago.    Comparison  to  aUied  forms. 

1884.  Riley,  C.  V.— Idem.    Rep.  Com.  Agr.  1883,  pp.  170-160.    Its 

ravages  in  New  Hampshire.  Past  History.  Injury  to  com. 
Characters ;  range  and  life  history ;  natural  enemies ;  reme- 
dies. 

1885.  Forbes,  S.  A. — Pezotettix  atlanis.    14th  Rep.  St.  Ent.  111.,  p. 

23.    Injury  to  Indian  cobn. 

79.    The  Rocky  Mountain  Locust. 

{Pezotettix  spretua,  Thos.) 

1865.  Thomas,  Cyrus. — Acridium  spretis.  Trans.  111.  St.  Agr.  See. 
v.,  450.    Original  description. 

1867.  Glover,  Townend. — Caloptenus  spretus.    Rep.  Com.  Agr.  1866, 

pp.  27,  28.  Injuries  in  Kansas.  Letters  of  inquiry  And  an- 
swers. 

1868.  Walsh,  B.  D.— Idem.    Pract.  Ent.  II.,  1-5,  and  22.     (Grass- 

hoppers and  Locusts.)  First  specificably  recognizable  mention 
of  this  species.  Its  ravages  and  migrations;  probable  limit 
of  its  range;  preventing  its  increase.  Injuries  to  Indian 
CORN,  pp.  8  and  4. 

NiCKBRSON,  M.  C.  "Grasshoppers."  Am.  Ent.  I.,  27.  (Dev- 
astations in  western  Iowa,  and  the  good  that  resulted  from 
them.)  Destroyed  late  planted  Indian  corn.  Seeds  of  VUfa 
vaginceflora  imported  by  them. 

Walsh,  B.  D. — Caloptenus  spretua.  1st  Rep.  St.  Ent.  III.,  pp. 
82-103.  Eastern  limit  of  the  range  of  the  locust.  Occur- 
rence and  ravages  in  Texas  and  Missouri  in  1866,  and  in 
the  Mississippi  Valley  in  1867.  Past  history;  compared  to 
C.  femur-rabruvi.    Injuries  to  Indian  corn,  pp.  88,  90,  95. 

Walsh  and  Rilry. — Idem.  Amer.  Ent.  I.,  pp.  78-76,  fig.  65. 
Distinguished  from  Cfemur-rubruvi.  Its  native  haunts,  mi* 
grations,  geographical  range,  and  ravages. 

1869.  Packard,  A.  S.,  Jr. — Idem.     Guide  to  the  Study  of  Insects, 

p.  570,  fig.  564a.    Abundance,  distribution,  and  ravages. 

Byers,  W.  N. — The  * 'Colorado  Grasshopper."  Amer.  Ent.  I., 
pp.  94,  95.  Native  haunts,  migrations,  ravages,  and  enemies. 

1873.  Thomas,  Cyrus. — Caloptemis  spretus.  Rep.  U.  S.  Geol.  Surv. 
Terr.  V.,  Part  I.,  164.  (Synopsis  of  the  AcrididsB  of  Nortii 
America.)    Description  of  the  imago.    Distribution. 
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1876.  RiLBY,  C.  v.— Idem.  7th  Eep.  St.  Ent.  Mo.,  pp.  121-196, 
figs.  28-39.  Its  characters ;  natural  and  chronological  his- 
tory; habits;  ravages;  predaceous  Miemies  and  parasites; 
home;  migrations  and  geographical  distribution;  means  of 
preventing  its  ravages.  Injuries  to  Indian  corn,  pp.  146, 
150,  152.    Food  plants,  158. 

Thomas,  Cyrus. — Idem.  Daily  Inter  Ocean,  October  9,  1875. 
Origin  and  movements ;  hatching  grounds  and  highways  on 
our  western  frontiers ;  means  of  counteracting  their  inroads. 

Glover,  Townbnd. — Idem.  Rep.  Com.  Agr.  1874,  pp.  126, 
126,  186,  187.    Injury  and  suffering  caused. 

Bethunb,  C.  J.  S. — Idem.  Bep.  Ent.  Soc.  Ont.  1874,  pp. 
29-42,  figs.  80-84.  Past  history.  Plague  of  1874.  Locust 
in  Manitoba.  Description  of  imago  compared  to  C  femur- 
rubrwm.    Means  of  reducing  its  ravages. 

1876.  Bethune,  C.  J.  B.— Idem.    Bep.  Ent.    Soc.   Ont.,   1875,  pp. 

45-54.  Compiled  account  of  its  occurrence  and  doings  )Di 
1875.  Extracts  from  Biley's  Eigth  Beport  on  means  of 
reducing  ravages,  etc. 

BiLBY,  C.  v.— Idem.  8th  Bep.  St.  Ent.  Mo.,  pp.  57-156,  figs. 
89-47.  Detailed  account  of  its  ravages  in  Missouri  and 
neighboring  states  in  1875.  Natural  history  of  young;  de- 
finition of  the  species;  its  native  home;  migrations  and 
ravages ;  compensations  that  follow  their  ravages ;  natural 
and  artificial  means  of  reducing  them.    Use  of  locusts  as  food.. 

1877.  BiLEY,  C.  v.— Idem.    9th   Bep.    St.   Ent.   Mo.,   pp.   57-124, 

figs.  16-29.  Its  doings  in  1876  in  the  northern  and  west- 
em  states  and  territories  of  the  Mississippi  Valley.  De- 
tailed reports  from  counties  in  Missouri.  Source  of  tha 
swarms  of  1876;  direction,  rate,  and  extent  of  their  flight. 
Geographical  range  and  that  of  its  allies.  How  the  eggs- 
are  laid  and  hatclied.  Predaceous  enemies  and  parasites. 
Experiments  to  determine  the  best  artificial  means  of  reduc- 
ing its  ravages.  Legislation  on  the  subject  by  Missouri,. 
Kansas,  and  Minnesota.  Injuries  to  Indian  corn,  pp.  68,. 
64,  65. 

Packard,  A.  S.,  Jr.— Idem.  9th  Bep.  U.  S.  G.  G.  Surv^ 
Terr.,  pp.  591-684.  Their  occurrence  and  ravages  in  Colo- 
rado, Kansas,  Wyoming,  Utah,  New  Mexico,  and  Nevada. 
Their  northern  range;  their  invasion  in  1876;  their  habits,, 
seasons,  and  development.  Classificatory  characters,  geo- 
graphical distribution  and  migrations ;  external  enemies  and 
parasites.  Preventive  measures;  summary  of  our  present 
knowledge.    Meteorological  data. 

Thomas,  Cyrus. — Idem. — 6th  Bep.  St.  Ent.  111.,  pp.  44-56. 
Its  invasions  and  migrations;  extent  of  hatching  ground; 
remedial  agencies.    Injuries  to  Indian  corn,  p.  51. 

1878.  BiLEY,  Packard,  and  Thomas. — Idem.    1st  Annual  Bep.  U.  S^ 

Ent.  Com.  An  elaborate  treatment  of  the  subject,  with  a 
consideration  of  the  best  means  of  preventing  the  injuries 
and  guarding  against  the  invasions  of  the  insect. 
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Thomas,  CYRUS.—Idem.  7th  Bep.  St.  Ent.  111.,  pp.  86-88, 
fig.  8.  Description  of  male  and  female,  and  comparison 
with  allied  forms. 

1880.  Thomas,  Cyrus.— Idem.  9th  Bep.  St.  Ent.  111.,  pp.  121-123, 
figs.  19,  20,  21.      (AcrididaB  of  Illinois.)      (See  under  1878.) 

Riley,  Packard,  and  Thomas. — Idem.  2d  Annual  Rep.  U.  S. 
Ent.  Com.  Additions  to  the  chronology  of  ravagee,  and 
their  relation  to  agriculture  and  the  settlement  of  the  ter- 
ritories. Meteorological  influences.  Southern  limits  of  dis- 
tribution. Summary  of  locusts'  fiighti'.  The  air  sacs  of 
locust?  with  reference  to  their  powers  of  flight.  Histology  of 
the  brain,'  further  facts  about  natural  enemies.  Courses  that 
may  be  adopted  by  general  government  to  lessen  injury. 

1883.  BauNBR,  Lawrencb. — Idem.  Bd  Rep.  U.  S.  En^.  Com.,  pp. 
8-52.  Occurrence  in  Montana  in  1880;  in  Wyoming,  Mon- 
tana, etc.,  in  1881. 

1885.  Bruner,  Lawrence. — Idem.  Rep.  Com.  Agr.,  1884,  p.  398. 
Occurrence  in  Nebraska  in  1884. 


80.    Fezotettix  differentialis,  Thos. 

1865.  Thomas,  Gtrus. — Acridium  differentialis.  Trans.  III.  St.  Agr. 
Soc,  v.,  450.    Original  description. 

1868.  Walsh  &  Riley. — Caloptenus  differentialis.  Amer.  Ent.,  I.,  16. 
Abundance  in  Illinois  in  1868,  and  its  replacement  by  Cal- 
optentis  bivittatua  in  vicinity  of  Chicago. 

1871.  Thomas,  Cyrus. — Idem.  Proc.  Acad.  Nat.  Sci.  Phila.,  l^Tl, 
p.  149.    Species  more  fully  described,  male  and  female. 

1873.  Thomas,  Cyrus.— Idem.  Rep.  U.  S.  Geol.  Surv.  Terr.  V.,  Part 
I.,  p.  166.  (Synopsis  of  the  AcrididsB  of  N.  A.)  Descrip- 
tion of  unago,  and  distribution. 

1875.  Thomas,  Cyrus. — Idem.  Daily  Inter  Ocean,  October  9,  1875. 
Notes  the  flights  of  this  species,  and  believes  it  will  never 
become  habitually  migratory. 

1877.  Thomas,  Cyrus.— Idem.    6th  Rep.   St.   Ent.   111.,   pp.  44,  45- 

Instance  of  its  migration  in  Illinois.      This  probably  not 
habitual. 

1878.  Riley,  C.  V. — Idem.     1st  Annual  Report  U.  8,  Ent.  Com.,  pp. 

443-448.    Migratory  habit,   distribution,   injuries.    Modified 
form  of  migratory  insects. 

1880.  Thomas,  Cyrus.— Idem.  9th  Rep.  St.  Ent.  111.,  pp.  127,  131- 
140.  Description  of  imago;  life  history;  injuries;  remedial 
agencies. 

1885.  Bruner,  Lawrence. — Idem.  Rep.  Com.  Agr.  1884,  p.  399. 
Largely  on  the  increase  in  western  Iowa  and  eastern  and 
central  Nebraska. 

1835.  Forbes,  S.  A.— Idem.  14th  Rep.  St.  Ent.  111.,  p.  28.  In- 
jury to  Indian  corn  in  Southern  Illinois. 
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81.    AcRiDiuM  DMSBiCANUM,  Drury. 

1778.  Dbubt,  Dbew. — Gryllus  americaniLs.  111.  II.,  128,*  fig.  1 ;  pi.  4, 
fig.  2.    Original  description. 

1865.  Thomas,  Cyrus. — Acridium  americanum.  Trans.  111.  St.  Agr. 
Soc.  v.,  448,  452.  Description  of  imago;  distribution,  and 
injuries. 

1875.  Thomas,   Cyrus. — Idem.      Eep.   U.  S.   Geol.  Surv.  Terr.  V., 

Part  I.,  172.    (Synopsis  of  Acridida  of  North  America.)    De- 
scription of  imago  and  distribution. 

RiLBY,  C.  v.— Idem.  7th  Bep^  St.  Ent.  Mo.,  pp.  173,  174. 
Injuries  to  vegetation  in  Virginia. 

1876.  Riley,  C.  V.— Idem.    8th  Rep.  St.    Ent.    Mo.,  pp.  103,   104. 

Its  occurrence  with  Pezotettix  spretus, 

1877.  RiLBY,  C.  v.— Idem.    Ith  Rep.  St.  Ent.  Mo.,  p.  84.    Flights 

of  this  species  reported    from  Ohio,    Indiana,  North   Caro- 
lina, and  Georgia. 

Packard,  A.  S.,  Jr. — Acrydium  americanum.  9th  Rep.  U.  S. 
G.  G.  Surv.  Terr.,  pp.  690.  691,  pi.  xliv,  fig.  6.  Occa- 
sionally very  destructive  to  vegetation  in  Southern  States, 
particularly  to  Indian  oorn  and  cotton. 

1878.  RiiiBY,  C.  V. — Acridium  americanum.     Ist  Annual  Rep.  U.  8. 

Ent.  Com.  pp.  448-450.    Migratory  habits. 

1880.  Thomas,  Cyrus.— Idem.  9th  Rep.  St,  Ent.  III.,  pp.  129-140. 
Description,  life  history,  injuries,  remedial  agencies.  Injury 
to  Indian  corn,  p.  185; 

Thomas,  •  Cyrus. — Idem.  Amer.  Ent.  III.,  250.  Sudden  in- 
crease in  southern  Illinois,  caused  by  dry  weather. 

1886.  Forbes,  S,  A. -Idem.  14th  Rep.  St.  Ent.  Ill,  p.  28.  Injury 
to  Indian  corn  in  southern  Illmois. 

^For  farther  bibliography  of  the  locuits  of  America,  see  1st  Ann.   Rep.  U.  8.   Eat. 
Com.,  1877,  Appendix  xxvii,  by  B.  Plokman  Mann. 

Class  MYRIAPODA. 
Family  Iulida. 
82.    The  Corn  Myriapod. 

{lulus  impresses,  Say.) 

1821.  Say,  Thomas. — Julus  impresms.  Proc.  Acad.  Nat.  Sci.  Phila., 
II.,  102.    Complete  writings,  II.,  24,    Original  description. 

1882.  CoQuiLLET,  D.  W.— Idem.  11th  Rep,  St,  Ent.  111.,  p.  44. 
Characters;  condition  necessary  for  its  existence.  Feeds 
upon  the  ears  of  Indian  corn  which  he  upon  the  ground. 

1884.  Forbes,  S.  A.'—Iulus  impressus.  13th  Rep.  St.  Ent.  111.,  p. 
140.    Reported  injury  to  stalks  of  currant  bushes. 
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SYSTEMATIC  LIST  OF  CORN  INSECTS, 

Hfpnenoptera. 

1.  Solenopsis  fagax,  Latr.  (Small  Yellow  Ant). 

2.  Solenopsis  molesta,  Say. 

Lepidoptera. 

3.  Arotia  arge,  Drury.    (The  Arge  Tiger  Moth). 

4.  Leacarctia  acr»a,  Dmry.    (The  Salt  Marsh  Moth). 

5.  Spilosoma  virginica,  Fab.    (The  Yellow  Bear). 

6.  Empretia  stimulea,  Clemens.    (Saddle  Back  Caterpillar). 

7.  Hyperchiria  .io,  Fab.    (The  lo  Moth). 

8.  Apatela  oblinita,  Sm.  and  Abb.    (The  Smeared  Dagger). 

9.  Agrotis  c-nigrum,  Linn.    (Spotted  Cutworm). 

10.  Agrotis  subgothica,  Haw.    (The  Dingy  Cutworm). 

11.  Agrotis  h^rilis,  Grote.    (Western  Striped  Cutworm). 

12.  Agrotis  clandestina,  Harr.    (W-marked  Cutworm). 
IS.  Agrotis  messoria,  Harr.    (Dark-sided  Cutworm.) 

14.  Agrotis  tessellata,  Harris.    (Striped  or  Com  Cutworm). 

15.  Agrotis  ypsilon,  Both    (Greasy  or  Black  Cutworm). 

16.  Agrotis  saucia,  Hiibn.    (Variegated  Cutworm). 

17.  Hadena  devastator.  Brace.    (Glassy  Cutworm). 

18.  Hadena  arctica,  Boisd.    (The  Yellow-headed  Cutworm). 

19.  Laphygma  frugiperda,  Guen.    (The  Fall  Army  Worm). 

20.  Nephelodes  violans,  Guen.     (The   Bronze-colored  Cutworm). 

21.  Gortyna  nitela,  Guen.    (The  Stalk  Borer). 

22.  Achatodes  zeae,  Haw.    (The  Spindle  Worm). 

23.  Heliophila  unipuncta,  Haw.    (The  Army  Worm). 

24.  Heliothis  armiger,  Hiibn,     (The  Com  Worm). 

25.  Asopia  farinalis,  Linn.    (Meal  Snout  Moth). 

26.  Pempelia  lignosella,  Zeller.    (The  Smaller  Corn  Stalk  Borer). 

27.  Crambus  zeellus,  Pornald.     (The  Root  Web  Worm). 

28.  Diatraea  saceharalis,  Fab.    (The  Corn  Stalk  Borer). 

29.  Lophoderus  triferana,  Walk.     (The  Bed-banded  Leaf  Roller). 
80.  Dichelia  sulphureana,  Clemens.     (The  Sulphur  Leaf  Boiler). 
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91.  Sitotroga  cerealella,  Oliv.    (Angoumis  Grain  Moth). 

32.  Tinea  granella,  Linn.    (The  Grain  Moth). 

88.  Tinea  zete,  Fitch.    (The  Indian  Meal  Moth). 

Diptera. 

84.  Sciara  Bp.,  ?    (The  Black-headed  Grass  Maggot). 

85.  Anthomyia  zese,  Biley.    (The  Seed-corn  Maggot). 

86.  Diastata  sp.  ?    (The  Com  Leaf  Miner). 

Coleoptera. 

87.  Omophron  labiatum,  Fab. 

88.  Megilla  maculata,  DeG.    (The  Common  Lady  Bug). 

89.  Silvanus  surinamensis,  Linn. 

40.  Silvanus  cassise,  Beich. 

41.  Silvanus  advena,  Waltl. 

42.  Typhcea  fumata,  Linn. 
48.  Ips  fasciatus,  Oliv. 

44.  Tenebrioides  dubia,  Melsh. 

45.  Agriotes  mancns,  Say. 

46.  Melanotus  communis,  Gyll. 

47.  Melanotus  cribulosus,  Lee. 

48.  Sitodrepa  panicea,  Linn. 

49.  Aphodius  lutulentus,  Hald. 

50.  Maerodactylus  subspinosus,  Fab.    (The  Bose  Beetle). 

51.  Lachnostema  sp.    (The  White  Grub). 

52.  Euphoria  inda,  Linn.    (The  Indian  Cetonia). 

58.  Frionus  imbricornis,  Linn.    (The  Tile-homed  Prionus). 

54.  Diabrotica  longicomis.  Say.    (The  Com  Boot  Worm). 

55.  Systena  blanda,  Melsh.    (Flea  Beetle). 

56.  Chaetocnema  pulicaria,  Melsh.    (The  Brassy  Flea-Beetle). 

57.  Tenebrio  obscurus,  Fab. 

58.  Tenebrio  molitor,  Linn. 

59.  Epicauta  vittata,  Fab.    (The  Striped  Blister  Beetle). 

60.  Epicauta  pennsylvanica,  DeG.    (Black  Blister  Beetle). 

61.  Epicserus  imbricatus,  Say.    (The   Imbricated   Snout  Beetle). 

62.  Sphenophorus  pertinax,  Oliv. 

68.  Sphenophorus  robustus,  Horn.    (Corti  Bill-Bug). 

64.  Sphenophorus  cariosus,  Oliv.  • 

65.  Sphenophorus  sculptilis,  Uhler.    (Sculptured  Corn  Curculio). 

66.  Sphenophoms  parvulus,  Gyll. 

67.  Calandra  oryz®,  Linn.    (The  Bice  Weevil). 

68.  Calandra  granaria,  Linn.    (The  Grain  Weevil). 
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Hemiptera. 

69.  BlisBus  leucopteruB,  Bay.    (Chinch  Bag). 

70.  Jassus  inimicas,  Say. 

71.  Cicadala  nigrifrons,  Forbes. 

72.  Gicadula  quadrilineatus,  Forbes. 
78.  Macropsis  nobilis. 

74.  Aphis  maidis,  Fitch.    (Com  Plant  Louse). 

Orthoptera. 

75.  Anabrus  simplex,  Hald.    (Western  Cricket). 

76.  Orchelimnm  vulgare,  Harr. 

77.  Fezotettix  femur-rubrum,  DeG.    (Bed-legged  Locust). 

78.  Fezotettix  atlanis,  Biley.    (Lesser  Locust). 

79.  Fezotettix  spretus,  Thos.    (Bocky  Mountain  Locust). 

80.  Fezotettix  differentialis,  Thos. 
81  Acridium  americanum,  Drury. 

Class  Mybiapoda. 
82.    lulus  impressus,  Bay. 


127 


NOTES  FEOM  LIVINGSTON  AND  ADJACENT  COUNTIES. 

Dr.  P.  W.  Goding,  of  Ancona,  LivingBton  county,  acted  during^ 
the  season  as  a  local  observer  for  the  office,  and  from  his  notes  and 
letters  the  following  data  are  gleaned: 

May  16,  wireworms  were  found  in  great  numbers  in  recently 
planted  com,  eating  the  root  sprouts  of  the  kernels;  in  no  case 
attacking  the  young  plant.  They  were  found  in  about  fifteen  per- 
cent, of  the  hills  examined,  in  some  cases  so  affecting  the  corn  as 
to  necessitate  replanting.  The  injury  continued  for  about  two  weeks, 
during  which  the  weather  remained  dry  and  clear,  but  complaints 
ceased  with  the  appearance  of  the  first  rains. 

Grasshoppers  were  first  noticed  in  abundance,  feeding  upon  corn, 
on  the  29th  of  June,  at  which  time  they  were  still  in  their  larval 
stage.  "July  23,  I  called  at  Mr.  D.  Bice's  where  the  insects  were  to 
be  seen  by  the  millions, — in  the  pupa  stage,  usually." 

"There  were  several  species,  the  greater  number  being  Pezotettix 
femur-rubrum,  P.  atlanis  and  P.  bivittatvSy  mature.  In  the  field  we 
examined  them  carefully.  As  the  mower,  in  its  work,  gradually  de- 
creased the  area  of  standing  grass,  the  insects  accumulated  in 
such  numbers  that  the  field  was  blackened,  while  the  grass 
was  crushed  to  the  earth.  Millions  upon  millions  were  to  be 
found.  The  hay-cocks  were  covered  so  closely  that  the  forks  in  the 
hands  of  the  laborers  inevitably  speared  many.  The  air  above  and 
around  was  literally  alive  with  the  grasshoppers,  causing  a  prema- 
ture twilight  to  appear.  The  bams  were  so  thoroughly  covered  that 
the  color  of  the  paint  could  not  be  distinguished. 

''The  greatest  damage,  however,  was  to  the  oat  crop.  The  insects 
were  found  in  the  usual  countless  myriads  engaged  in  destroying  the 
grain.  They  would  gnaw  off  the  stalk  just  below  the  head,  which 
dropped  to  the  ground  and  was  lost.  I  passed  by  several  fields  the 
edges  of  which  had  been  ruined, — rarely  a  head  of  grain  to  be  seen 
for  a  distance  of  several  rods  from  where  I  stood.  This  was  con- 
tinued, in  many  fields,  over  the  entire  surface — in  such  instances  the 
crop  of  course  being  a  total  failure.  Many  fields  of  grain  harvested 
which,  had  it  not  been  for  the  ravages  of  the  pest,  would  have  yielded 
at  least  fifty  bushels  per  acre,  gave  only  from  three  to  sixteen  bushels 
per  acre.  In  every  case  the  entire  field  was  damaged  more  or  less, 
but  always  to  a  greater  degree  around  the  edges. 

"From  August  15  to  Sept.  1  I  was  in  Kane  county,  where  I  learned 
of  the  damage  to  oats  and  corn  by  the  locusts.  Oats  were  damaged 
from  three  to  thirty  bushels  per  acre.  One  farmer  had  previously 
estimated  his   oat   crop  at  forty-five  bushels   per  acre;   he  realized 
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three  bushels.  Others  estimated  their  loss  at  from  three  to  fifteen 
bushels  per  acre.  I  examined  corn  fields  in  the  vicinity  of  Black- 
berry (Kane  county)  that  had  been  damaged  by  locusts.  The  insects 
v^ould  gnaw  oflf  the  end  of  the  ear  (cob,  kernel,  and  husk  with  silk) 
with  as  great  a  degree  of  nicety  as  could  be  attained  with  a  sharp 
knife.  The  kernels  would  then  be  eaten  for  quite  a  distance  towards 
the  butt  of  the  ear,  beneath  the  busks.  The  damage  was  estimated 
by  farmers  at  about  fifteen  bushels  per  acre — rather  high,  I  think. 

''In  Livingston  county  the  locusts  appeared  in  injurious  numbers 
in  a  strip  averaging  five  miles  in  width.  On  either  side  of  the  bor- 
ders the  locusts  were  not  heard  from." 

,  The  CHINCH  BUG  was  extremely  rare  in  his  vicinity,  not  coming  to 
his  notice  until  August  3,  when  a  number  were  found  in  the  larval 
stage. 

The  GRAPE  BBRRY  MOTH  {Eudemis  botrana,  SchiflF.)  has  been  very 
destructive  to  grapes  in  Livingston  county  for  the  past  two  years. 

A  dvpteroiLs  larva  was  noticed  injuring  celery,  both  last  year  and 
the  preceding,  in  both  Livingston  and  Kane  counties.  It  begins  to 
gnaw  the  base  of  the  stalk,  gradually  progressing  upwards.  Its 
presence  is  easily  traced  by  worm-eaten  passages,  which  early  turn 
to  a  rusty  color.  The  maggot  is  about  three  fourths  of  an  inch 
long,  footless,  dirty  pale  yellow,  posterior  extremity  truncate,  the 
head  with  the  usual  two  black  hooks  of  dipterous  larvae.  It  pupates 
veithin  the  celery  stalk,  emerging  as  an  imago  early  in  June.  ''The 
single  fly  I  obtained  may  be  described  as  follows :  The  general  color 
is  black,  sprinkled  with  yellow  hairs,  the  head  being  dark  brown. 
The  wings  are  clear,  with  veins  hght  yellow,  as  also  are  the  legs. 
The  body  is  about  7  mm." 

The  following  notes  on  the  prevalence  of  the  cabbage  worm  will 
be  of  interest  as  related  to  the  effect  otflaclierie: 

''While  in  Kane  county,  1  found  the  cabbage  plants  to  be  almost 
.  totally  destroyed  so  far  as  heading  was  concemea.  Pieris  rapa  was 
everywhere  numerous.  The  heading  process  having  been  prevented, 
the  plants  grew  rapidly  upwards  to  a  considerable  nighty  putting  oat 
long,  slender  leaves,  and  presenting  a  very  peculiar  appearance. 
These  leaves  were  infested  by  the  cabbage  aphis.  The  crop  in  Black- 
berry and  Kaneville  townships  was  a  failure.  This  was  in  striking 
contrast  with  the  cabbage  patches  of  Beading  township  (my  own 
home).  Here,  in  the  previous  years,  the  Pieris  rava  had  almost  en- 
tirely prevented  the  rearing  of  a  sound  cabbage  nead,  while  during 
the  past  year  I  failed  to  obtain  a  single  specimen  of  the  larva, 
though  occasionally  an  imago  would  be  seen  flitting  by.  Their  ab- 
sence was  due  chiefly,  I  think,  to  the  parasitic  disease  which  de- 
stroyed so  many  two  years  ago.  Around  Streator,  where  large  fields 
of  cabbage  may  be  seen  every  year,  the  pest  was  far  less  trouble- 
some than  in  former  years.  While  on  the  subject  of  P.  rapa,  I  will 
remark  that  I  repeated  the  experiment,  several  times  this  summer, 
of  preventing  oviposition  of  the  female  by  applying  kerosene  emul- 
sion freely  on  the  plants  during  the  time  the  butterflies  were  about." 

The  raspberry   measuring   worm,  Eutrapela   tramversata,    Drury, 
was  sufficiently  numerous  near  Ancona,  during  the  summer  of  1884, 
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to  injure  seriously  the  raspberry  crop,  **lt  is  mentioned  by  Dr. 
Packard  as  having  been  found  by  him  on  red  maple  leaves,  and  he 
also  mentions  the  sweet  pepper  bush  (Clethra  alnifolia)  as  its  food 
plant,  while  Mr.  Emerton  observed  it  on  the  currant.  [Prof.  French 
has  observed  it  near  Carbondale  feeding  on  Lepidium  virginicum 
and  Polygonum  avieiiUire,]  As  this  species  is  not  mentioned  in  any 
of  the  numerous  entomological  reports  or  works  on  applied  entomo- 
logy [excepting  by  French],  it  has  probably  not  heretofore  been  in- 
jurious. The  larva  injures  the  crop  by  eating  the  leaves  and  ber- 
ries, and  the  same  articles  of  diet  were  taken  by  all  the  specimens 
reared  by  me.  I  first  noticed  them  during  the  middle  of  June,  at 
which  time  they  were  about  half  grown.  Those  reared  in  confine- 
ment made  the  cocoons  July  5tn  to  7th,  the  larvse  changing  to 
ehrysalids  two  days  later. 

"The  larva  is  of  a  beautiful  reddish  violet  color,  marked  trans- 
versely with  reddish  stripes,  and  2i  to  3  inches  long.  On  the  third 
thoracic  ring  is  a  sharp  tubercle,  while  just  behind  the  middle  of 
the  body  is  a  large  wart,  and  also  one  on  each  side  of  the  middle ; 
jnst  in  front  of  the  last  pair  of  abdominal  feet,  on  the  back,  is 
quite  a  large  hump.  The  larva  is  a  handsome  object,  and  when 
once  seen  and  identified,  is  easily  recognized  afterwards.  The 
cocoons  were  made  of  raspberry  leaves  and  berries,  in  nearly  circu- 
lar arrangement,  the  whole  mass  held  together  with  silk.  The 
cocoons  were  all  formed  on  the  floor  of  the  breeding  cages.  In  one 
instance  the  larva  crawled  into  a  cocoon  that  had  been  made  by 
another  species,  and  in  due  time  emerged  as  a  moth.  The  pupa 
is  three  fourths  of  aninch  long,  flesh-colored  except  the  end  of  the 
abdomen,  which  is  reddish  brown.  On  the  back  is  a  row  of  black 
(lots,  one  for  each  ring,  and  on  the  side  are  three  rows,  one  continu- 
ing to  the  head.  The  whole  is  sprinkled  with  reddish  dots.  The 
venation  of  the  wings  and  the  antenna^  were  plainly  to  be  seen. 

"JThe  moths  appeared  July  24  and  25.  They  were  quite  variable  in 
color  and  markings,  yet  there  was  a  close  general  resemblance., 
Tsually  of  a  fawn  color,  some  were  hght  ochreous  and  others  dark 
reddish  brown.  On  the  fore  wings  were  usually  found  two  chocolate 
brown  lines,  the  outer  one  making  an  acute  angle  near  the  apex, 
and  as  a  rule  passing  over  the  surface  of  the  hind  wings  also,  while 
the  inner  line  was  more  wavy  and  rarely  passed  on  to  the  posterior 
wings.  Outside  of  the  outer  line  were  several  darker  shades,  which, 
in  many  specimens,  were  brown  patches.  Near  the  center  of  each 
wing  the  discal  dot  was  always  present. 

'*When  the  matter  of  remedies  is  to  be  considered,  one  is  to  be 
sought  for  that  will  not  only  destroy  the  pest,  but  also  leave  the 
fruit  in  an  edible  condition.  The  kerosene  emulsion  and  arsenical 
preparations  were  tried  and  found  effectual  for  the  destruction  of 
the  insect,  but  when  applied  while  the  fruit  was  yet  on  the  plants 
they  of  course  rendered  it  unfit  for  use.  When  for  any  reason  the 
fruit  is  not  to  be  gathered,  or  when  the  caterpillars  appear  after 
the  fruit  has  been  har^^ested,  the  above  preparations  may  be  used 
with  benefit.  The  remedy  foiind  most  useful  was  hand-picking  or 
beating  the  bushes  with  large  broom-corn  brushes,  and  then,  crushing 
the  larvfB  as  they  fall  to  the  earth.  As  yet  the  time  and  place  of 
--9 
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oviposition  are  not  known,  and  it  may  ^be  that  they  are  most 
vulnerable  in  the  egg  state.  If  so  the  kerosene  emulsion  will  be 
effective  if  the  eggs  are  in  exposed,  location. 

''Last  winter  and  this  spring  the  small  plain  brown  beetle  known 
as  Stenosplientis  notatus,  Oliv.,  was  present  in  immense  numbers, 
seriously  injuring  and  destroying  vast  numbers  of  hickory  trees  in 
the  woods  about  here.  Unless  preyed  upon  by  many  parasites  it 
will  soon  exterminate  our  hickory  trees." 
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of  the  office,  issued  whenever  important  results  of  new  work  <>r 
entomological  occurrences  of  special  interest  to  the  general  public, 
make  it  desirable  that  prompt  information  should  be  given. 

I  am  further  induced  to  this  course  by  the  fact  that  thus  only 
can  I  continue  to  provide  both  for  the  work  of  the  entomological 
office  and  for  that  of  the  State  Natural  History  Survey,  for  which, 
as  Director  of  the  State  Laboratory  of  Natural  History,  I  wa^ 
made  responsible  by  the  Thirty-fourth  General  Assembly. 

Respectfully  submitted, 

S.  A.  Forbes, 

State  Entomologist, 
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THE  ENTOMOLOGICAL  RECORD  FOR  1885-86. 


To  the  economic  entomologist  the  season  of  1885  was  especially 
notable  for  an  extraordinary  outbreak,  in  the  western  part  of  the 
State,  of  two  or  three  of  our  common  species  of  grasshoppers; 
and  1886  was  distinguished  by  a  disastrous  attack  of  the  chinch 
bug  on  the  wheat,  oats,  and  corn  of  Southern  Illinois,  which,  to- 
gether with  a  severe  drouth,  greatly  diminished  the  crops  of  small 
grain  and  hay  over  several  counties,  and  completely  destroyed  the 
corn  in  hundreds  of  fields.  The  grasshopper  uprising  having  now 
disappeared,  a  full  account  of  it  is  given  elsewhere;  but  a  discus- 
sion of  the  chinch-bug  attack  may  best  be  postponed  until  another 
rejx)rt,  when  its  complete  history  may  probably  be  writtea 

The  European  cabbage  worm  (Pier is  rapiv.)  has  clearly  been 
l^t>s  abundant  during  the  past  two  years  throughout  that  part  of 
the  St^te  under  our  observation  than,  for  several  years  preced- 
ing. The  same  scarcity  was  noted  by  some  of  my  correspondents. 
Dr.  Goding,  for  example,  writing  from  Livingston  county  on  the 
-'ith  July,  1885,  reported  that  it  was  difficult  to  find  a  single 
cabbage  worm  in  the  field;  and  Dr.  Boardman,  in  August,  1885, 
informed  me  that  these  insects  were  very  much  less  abundant  in 
Stark  county  than  usual.  This  diiference,  so  favorable  to  the 
liorticulturist,  was  due  apparently  to  the  continued  prevalence  of 
the  white  plague  of  the  cabbage  worm, — a  destructive  disease  first 
rej)orted  bv  me  in  September,  1883,  and  described  in  full  in  the 
Bulletin  or  the  Illinois  State  Laboratory  of  Natural  History,  Vol. 
n.,  Art.  IV.,  pp.  261-204.  Numerous  examples  of  its  extraordinary 
tlestnictiveness  occurred  in  the  course  of  our  observations.  Visit- 
ing  a  cabbage  field  near  C-hampaign  late  in  August,  1885,  the 
owner  of  which  had  reported  a  few  days  previously  that  it  was 
^>f*ing  destroyed  by  the  cabbage  worm,  we  failed  to  find  in  twenty 
^iuotes'  search  a  single  living  larva,  the  leaves  being,  however, 
^mdly  riddled,  and  the  dried  and  blackened  remnants  of  the  dead 
(•abbage  worms  giving  unmistakable  evidence  of  their  recent  pres- 
ence. 


J 


From-  Dr.  Lintuer,  State  Entomologist  of  New  York,  I  leamtHl 
that  this  malady  had  appeared  in  that  State,  information  tij 
the  same  effect  coming  also  from  Mr.  GoflE,  of  the  New  Yt^k 
Agricultural  Experiment  Station.  In  a  subsequent  letter,  the  lat- 
ter gentleman  contributed  the  interesting  information  that  Pr<'f. 
Arthur,  the  botanist  of  the  station,  bad  experimented  with  reff-r- 
ence  to  the  contagious  character  of  the  disease  by  feeding  poi- 
tions  of  the  bodies  of  larvae  recently  dead  to  still  living  aiid 
healthy  worms,  the  effect  being  the  speedy  sickness  and  death  ot 
those  thus  treated.  From  William  Saunders,  Esq.,  of  Ontario. 
Canada,  I  learned  October  5,  1885,  that  there  seemed  to  be  uo 
traces  of  the  disease  among  the  cabbage  worms  of  his  vicinity. 
Prof.  Snow,  of  Topeka,  Kansas,  likewise  informed  me  in  IS*^') 
that  it  certainly  had  not  appeared  in  his  vicinity;  but  in  Augu-t, 
1880,  I  received  from  corresi>ondents  in  Kansas,  specimens  appar- 
ently suifering  from  a  mild  form  of  this  affection.  Mr.  E.  W. 
Doraiv  of  Loudon,  Tennessee,  Assistant  Entomologist  to  tin- 
Board  of  Agriculture  of  that  State,  reported  to  me  both  in  IS"^"* 
and  in  IhSB  that  he  was  unable  to  detect  any  evidence  of  it> 
occurrence  there. 

In  the  southern  part  of  the  State  the  solitaby  caterpillai 
{Callimorphd  leconfri)  has  lately  become  excessively  numerou-, 
and  because  of  the  early  period  of  its  activity  has  been  fom  1 
capable  of  great  injury  to  raspberry  plants.  The  caterpillai  :> 
climb  the  stems,  gnaw  the  swelling  buds,  and  eat  the  yoiii  .; 
leaves  as  fast  as  they  put  forth .  Spraying  with  arsenic  has  provi/i 
ineffective,  because  the  rapidly  unfolding  leaves  afford  an  abun- 
dance of  fresh  food  soon  after  the  application  of  the  poison. 
Hand  picking  has  given  the  only  satisfactory  protection. 

In  the  course  of  a  series  of  experiments  performed  upon  tlif 
CODLING  MOTH  {Carpocapsa  pomonclla),  this  species  has  receiveil 
at  our  hands  extraordinary  attention  in  all  its  relations.  An  elab- 
orate account  of  our  observations  respecting  its  life  history  ai]<l 
its  susceptibility  to  remedial  measures  is  given  in  another  artiok: 
and  I  add  here  only  facts  showing  the  abundance  of  the  sp€H,»ie^ 
during  the  two  successive  years.  Of  nearly  10,000  apples  exam- 
ined from  trees  used  as  checks  upon  our  experiments  in  1885,  and 
which,  consequently,  had  not  been  treated  with  any  insetti- 
cide,  fifty-nine  per  cent,  had  been  infested  by  the  codling  moth — 
a  proportion  doubtless  unusually  great,-  and  due  in  part  to  the 
extraordinary  scarcity  of  apples  following  a  year  of  great  abun- 
dance. In  188(>,  on  the  other  hand,  when  the  apple  crop  was  aii 
abundant  one,  following  the  scanty  crop  of  the  year  before,  a  sim- 
ilar examination  of  5,000  apples  showed  that  only  thirty-nine  pt^r 
•>ent.  were  infested. 

That  dread  enemy  of  the  cereal  crops,  the  notorious  army  woem 
{Heliophila  nnipuncia)^  occurred  in  injurious  numbers  in  1^^>'-'' 
throughout  Southern  Illinois,  from  Bond  and  Wabash    counties  t«» 


Alexander  and  Gallatin,  and  was  occasionally  reported  in  June 
to  have  ncade  a  visible  impression  upon  the  crop  of  corn.  In 
LS86,  however,  no  reports  of  injuries  by  this  pest  were  received, 
although  an  extremely  dry  season  throughout  this  region  would 
seem  to  have  favored  its  multiplication.  None  of  the  "armies"  of  the 
previous  year  came  then  under  our  observation,  and  the  precise 
reason  for  the  scarcity  of  the  species  this  year  is  unknown. 

Various  apple  leaf  insects  have  interposed  a  serious  obstacle  to 
snccessful  nursery  culture,  almost  completely  obstructing,  in  son:e 
localities,  the  business  of  << rowing  young  apple-trees  for  the  mar- 
ket. At  Normal,  especially,  in  the  grounds  of  the  Home  Nursery 
Company,  the  mischief  worked  on  the  susceptible  varieties  has 
been  of  a  very  discouraging  character,  and  has  even  disposed  the 
proprietors  to  transfer  their  apple  business  to  a  western  state. 

As  a  result  of  a  short  series  of  experiments  made  with  keroseue 
emulsion  and  with  lime,  I  learned  that  no  liquid  or  powdery  ap- 
plication could  reach  a  sufficient  number  of  the  larvae,  secluded  in 
the  rolled  and  webbed  leaves,  to  make  it  at  all  worth  using  for 
its  immediate  effects;  but  a  series  of  field  and  laboratory  experi- 
ments made  in  1886  has  given  us  the  means  of  controlling  those 
nursery  pasts  at  slight  expense, — as  detailed  in  an  article  on  nur- 
sery insects  in  another  part  of  this  report. 

The  Hessian  fly  {Cecidomyia  destructor)  was  locally  injurious 
in  1885  in  the  counties  of  Fayette,  Effingham,  Clay,  Lawrence,  and 
Alexander,  a  few  fields  being  left  unharvested  because  of  it  in 
the  three  first  mentioned.  A  careful  canvas  of  the  southern  part 
of  the  State  made  in  May  and  again  late  in  June,  failed  to  dis- 
cover any  damage  except  to  one  field  each  in  Effingham  and  Law- 
rence  counties.  Its  isolated  occurrence  in  these  localities  gave  an 
excellent  opportunity  to  determine  by  experiment  and  observation 
some  points  of  interest  in  its  midsummer  life  history.  The  re- 
sults of  our  investigations,  with  suggestions  of  preventive  and 
remedial  procedure  based  upon  them,  are  deemed  of  sufficient  im- 
portance for  especial  discussion  in  a  separate  article. 

The  CLOVER  SEED  MIDGE  {Cccidowyia  le(juminicola),  first  de- 
scribed by  Lintner  as  Cecidomyia  trifolii,  in  1879,  (the  present 
name  being  afterwards  substituted  for  the  above,)  was  first  re- 
ported in  Illinois,  as  far  as  I  can  learn,  by  W.  F.  Carpenter,  of 
Steward,  Lee  county,  in  1882,  in  a  note  to  the  "Prairie  Farmer,'* 
the  date  of  which  1  have  not  at  hand;  but  in  a  recent  letter  Mr. 
Carpenter  informs  me  that  he  fii-st  observed  the  pest  in  Illinois  in 
1878  or  187'.l  As  it  was  first  observed  by  Lintner  in  New  York 
in  1877,  it  is  difficult  to  say  whether  this  was  originally  an  east- 
♦^rn  or  western  species,  or  whether  it  may  not  have  secretly  pur- 
sued a  less  offensive  course  for  some  years  in  various  parts  of  the 
<*ountry.  In  Northern  Illinois  it  was  especially  injurious  in  1886, 
notice  of  its  ravages  coming  to  the^ office  from  the  Farmers'  Club 
of  Marengo,  in  October. 


Frora  Rome  infested  clover  heads  obtained  through  the  secretary 
of  the  Club,  N.  J.  Wheeler,  we  had  the  good  fortune  to  breed 
fi\'e  specimens  of  a  new  parasitic  enemy  of  this  midge, — a  chalcid 
belonging  to  the  genus  Tetrastichus,  and  apparently  of  a  species 
undescribed.  Previous  to  this,  two  species  of  parasites  have  been 
reported  as  preying  on  it, — Euryioma  funehris,  Haw.,  and  Plahj- 
gaster  error,  Fitch.  Additional  insect  enemies  were  detected  in 
our  breeding  cages, — one  of  them  a  small  heteropter  {TripJdeps 
insidiosus),  so  abundant  everywhere  that  it  may  well  serve  a  use- 
ful purpose  in  lessening  the  numbers  of  this  clover  pest. 

The  interesting  discovery  was  made  this  summer  (1886)  that  an 
additional  brood  (making  three  in  all)  of  the  wheat  bulb  woem 
{Meromyza  americana)  may  develop  in  midsummer  in  self-sown 
wheat. 

A  very  peculiar  larva  {Cardiophorus)  of  the  family  to  which 
the  common  wire  worms  belong,  was  found  in  June  perforating  and 
mining  the  roots  of  com  in  the  sandy  soil  of  the  "second  botti^in'" 
ill  Alexander  county,  the  corn  as  a  result  being  not  more  than 
half  the  size  of  that  in  adjacent  fields. 

The  very  common  blister  beetles  (^leloidce)  were  far  mor.' 
abundant  in  1835  than  usual, — a  fact  doubtless  to  be  connectal 
with  the  extraordinary  abundance  of  grasshoppera,  upon  the  eg^-^ 
of  which  their  larvae  are  well  known  to  feed.  The  species  mo^t 
frequently  mentioned  in  our  notes  of  injuries  to  crops  are  tl  t- 
striped  blister  beetle  {Epicduin  vi'ifdht),  the  margined  blister 
beetle  (E.  cinerea),  and  the  common  black  blister  beetle  (E- 
pcnnsyhanica).  The  last  is  yearly  abundant,  feeding  in  autuniii 
upon  the  flowers  of  the  golden  rod  and  other  composite  plant>; 
but  the  other  two  species  are  more  variable  in  their  numbers. 
Tlie  abundance  of  E.  pcnnsijlvanica  was  noticed  as  early  as  tb«* 
4th  of  July,  at  which  time  we  found  it  feeding  upon  the  leaves  of 
the  honey  locust.  In  August  it  was  very  common  in  com  fields, 
associated  with  the  two  other  species,  all  of  which  were  feeding 
freely  upon  the  fresh  silk  of  corn,  doing  thus,  apparently,  a  very 
considerable  mischief  by  preventing  the  fertilization  of  the  kernel, 
and  partially  blighting  the  ear.  Karely,  also,  we  saw  the  black 
species  eating  the  kernels  at  the  tip  of  the  ear.  The  striped  blis- 
ter beetle,  likewise  common  in  corn,  was  still  commoner  upon  po- 
tatoes and  tomatoes,  often  stripping  these  plants  of  their  leaves. 
The  margined  blister  beetle  was  also  noticed  in  July  and  Auijnst 
feeding  upon  potatoes  and  tomatoes,  sometimes  more  abundant 
than  the  striped  species.  In  corn  lields  it  attacks  an  allied  weed, 
the  common  _ground  cherry  {Phyi^aJis  viscosa). 

The  corn  root  worm  {Diabrofic((  longwornis)  seems  certainly 
no  less  abundant  than  hitherto,  although  farmers  who  havt- 
adopted  the  practice  of  frequent  rotation  are  rarely  subject  to  it? 
i:i juries.  Heretofore  it  has  not  been  noticed  in  corn  fields  south  oi 
the  central  region  of  the  State;  but  I  this  year  detected  the  larva 


«>f  this  or  some  closely  allied  species,  in  June,  in  a  com  field  in 
Alexander  county  in  numbers  sufficient  to  arrest  the  growth  of 
the  corn  in  irregular  patches,  here  and  there.  I  feel  bound  to  do 
niy  best  to  excite  the  serious  apprehension  of  farmers  respecting 
the  future  of  the  corn  root  worm  in  regions  where  it  is  being 
neglected-  I  have  no  doubt  that  under  such  circumstances,  multi- 
plying continuously,  as  it  is  liable  to  do.  it  will  in  time  accumu- 
late in  such  numbers  as  no  longer  to  confine  its  chief  injuries  to 
fields  principally  in  corn,  but  that  the  beetles  wdll  be  early  forced 
to  scatter  in  search  of  food,  from  the  fields  in  which  they  emerged, 
and  that  the  eggs  will  consequently  be  freely  laid  everywhere  in 
the  groniid  instead  of  being  confined,  as  now,  chiefly  to  fields  of 
com.  Indeed,  there  is  already  some  serious  indication  of  the  ap- 
proach of  this  calamity.  From  Mr.  R.  C.  Da\4s,  of  French  Grove, 
in  P^eoria  county,  I  learned  that  the  adult  beetle  had  been  seen  in 
his  vicinity,  flying  in  swarms  so  early  in  the  season  that  it  is  not 
at  all  likely  that  the  females  had  yet  deposited  the  principal  part 
of  their  eggs.  In  such  cases,  the  ground  will  almost  certainly  be 
heavily  stocked  with  the  ege:s  wherever  a  sufficient  food  supply 
occurs,  and  fields  not  lately  in  corn  will  be  liable  to  show  next 
year  evidences  of  serious  injur}-  by.  this  pest.  As  the  beetle  lives 
largely  upon  the  pollen  of  plants,  and  congregates  upon  clover 
heads  and  other  late  blooming  flowers,  it  is  in  fields  of  clover  or 
those  containing  an  unusual  amount  of  fresh  young  vegetation 
that    this  prevalence  of  the  com  root  worm  is  likely  to  be  noticed. 

It  is  not  unlikely  that  the  abimdance  of  grasshoppers  in  corn 
lields  in  some  parts  of  the  State,  and  the  consequent  diminution 
of  the  ordinary  food  supply  of  the  corn  root  worm  beetle,  may 
have  forced  it  to  leave  the  corn  fields  earlier  than  is  its  custom. 
But  this  consideration  serves  to  enfoice  the  importance  of  a  gen- 
eral rotation  of  crops  as  a  safeguard  against  a  pest  so  liable  to 
take  advantage  of  even  slightly  favoring  circumstlances  and  to  in- 
flic1>  uncontrollable  damage  upon  the  principal  farm  crop  of  the 
State. 

Ab  a  very  effective  precaution  against  a  possible  injury  to  corn 
\yy  the  root  worm,  on  ground  not  last  in  corn,  I  would  suggest 
tlie  early  plowing  of  such  fields.  By  thus  destroying  the  food  of 
the  adult  before  the  season  for  the  faying  of  the  eggs,  all  tempta- 
tion to  resort  to  these  fields  will  be  removed.  To  this  end,  ground 
ill  clover,  or  that  covered  with  any  sort  of  late  blooming  vegetation, 
or  with  a  fresh  growth  of  tender  herbage,  like  volunteer  oats, 
should  be  plowed  before  the  middle  of  October  if  intended  for 
oom. 

Old  meadows  near  Edgewood,  in  Effingham  county,  were  found 
in  July,  1886,  noticeiibly  damaged  by  the  larva  of  Sphenophoviis 
j^rirviihis.  Another  insect  of  the  same  family  (Hhycerus  novebora- 
ce^sis)  was  sent  me  from  Bureau  county,  with  a  report  of  its 
characteristic  injury  to  the  leaf  buds  of  the  apple. 

Injuries   to   the   most   important  crop  of   the    State  by  its  most 
threatening   insect  enemy  (the  corn  plant  louse.  Aphis    nuddis) 


seem  to  me  to  be  decidedly  on  the  increase.  Hitherto,  our  studies 
of  its  life  history  have  given  us  no  hint  of  a  method  of  control; 
but  obsen^ations  made  during  the  spring  of  1886  make  it  seem  possi- 
ble that  this  destructive  species  may  be  added  to  the  list  of  those 
capable  of  being  held  in  check  by  the  ordinary  processes  of  an 
intelligent  agriculture.  The  early  period  at  which  the  presence 
of  this  insect  may  be  detected  in  fields  of  the  most  various  his- 
tory, has  seemed  to  justify  the  inference  that  its  occurrence  has 
no  close  relation  to  the  rotation  practiced;  but  a  long  series  of 
careful  observations  made  x^ery  earlyy  when  the  corn  was  but  an 
inch  or  two  high,  failed  to  discover  a  single  instance,  out  of  a 
great  number,  in  which  this  louse  was  present  in  fields  where 
the  ground  had  not  been  in  corn  the  year  preceding.  It  was  seen, 
however,  that  the  development  of  a  winged  generation  may  occur 
so  soon  as  to  give  opportunity  for  very  early  infection  of  corn  on 
atubble  or  sod.* 

The  notorious  soft  maple  bark  louse  {Pulviuarid  iimtimera- 
bilis),  which  so  seriously  injured  soft  maple  trees  in  1884,  seemed 
to  the  casual  observer,  in  spring  of  the  following  year,  to  threaten 
an  equal  injury;  but  upon  close  inspection  late  in  June,  the  cottony 
egg  masses  of  the  female  were  found,  in  nearly  every  instance  ex- 
amined, to  harbor  a  coccinellid  larva  {Himrr(i>(pis)  by  which  the 
eggs  were  being  rapidly  devoured;  and  before  the  end  of  the  sea- 
son the  pest  was  reduced  to  insignificance  throughout  the  greater 
part  of  the  area  infested  by  it. 


♦  Since  tlio  above  waH  writtt^n,  the  winter  history  of  this  epectes  han  been  determined.  c?hieflT 
by  Investifrntions  n.ade,  nnderiry  direction,  by  my  aaHlstont,  Mr.  C?.  M  Weed.  Th«»eK>?8  art  col- 
lected from  tile  ground  In  autumn  by  th«  common  brown  ant,  Latins  alt€"Uf  Early  m 
in  spring,  before  corn  Is  planted,  the  yonng  lice,  as  they  hatch,  are  pla^*.ed  on  the  root*«  of  "piiT'On 
graaa"  (Sftaria),  smartwced  iJ*ohifjo>-iifn)^  and  possibly  some  other  weeds,  and  are  reare<1  ihere 
until  the  field  is  planted  to  corn— if  this  is  done,— when  they  atfaclv  the  corn  roots  or  the  sub 
terranean  part  of  the  stem.  If  the  field  is  planted  to  some  other  crop,  theyonng  Iteeniatnre 
on  the  grass  roots  and  produce  a  second  brood,  many  of  which  acqnire  winga  aboat  the  middle  of 
May.  and  then  dlnperse.    Later,  tht-y  seem  to  abandon  the  grasses  entirely. 


ARSENICAL  POISONS  FOR  THE  CODLING  MOTH. 


{Carpocapsa  pomonellay  L. ) 

Order  Lepidoptera.     Family  Tortricid;e. 

I  published  last  year  (1885),  in  the  Report  of  the  State  Department 
of  Agriculture*  and  in  the  Transactions  of  the  State  Horticultural 
vSf)ciety,t  a  report  on  some,  preliminary  experiments  mide  with 
two  arsenical  poisons  and  with  lime,  for  the  codling  moth  and  the 
curculios,  the  general  result  of  these  experiments  going  to  show 
that  about  two  thirds  of  the  apples  subject  to  loss  through  the 
codling  moth,  and  one  half  of  those  liable  to  be  destroyed  by  the 
curculios,  might  be  sayed  by  spraying  eight  times  with  Paris 
green.  Last  year  was,  however,  an  exceptional  year,  the  apple 
crop  beine  very  unusually  light,  following  a  good  crop  of  the  year 
before.  Moreover,  eight  times'  spraying  was  clearly  an  excessive  use 
of  the  poison,  the  arsenical  compounds  being  presumably  ineffective 
against  the  second  brood  of  the  codling  moth,  and  certainly  dan- 
gerous to  health,  if  not  to  life,  if  used  on  the  apple  after  mid- 
summer. Our  work  of  last  season  was  consequently  inconclusive 
with  respect  to  some  important  points;  and  I  made  this  summer 
(18S6)  similar  experiments  on  a  larger  scale,  intended  to  com- 
plete and  test  the  evidence  of  the  year  before,  to  try  arsenic  in 
solution  in  comparison  with  London  purple  and  Paris  green,  and 
especially  to  test  carefully  and  thoroughly  the  effect  of  a  moderate 
number  of  sprayings  with  poisonous  insecticides  applied  only  so 
early  in  the  season  that  there  could  be  no  possible  question  of 
danger  to  the  consumer  of  the  fruit.  I  used  this  year  Paris  green 
and  a  solution  of  arsenic  in  comparison  on  eight  selected  trees. 
Two  of  these  were  sprayed  with  a  solution  of  white  arsenic  and 
six  with  Paris  green  in  water— two  of  the  six  sprayed  once.  May 
11;  two  twice,  May  11  and  24;  and  two  three  times — the  last,  June 
0.  Companion  trees  were  selected  as  checks  upon  each  of  those 
thus  treated,  the  check  trees  being,  of   cours^^  left  unpoisoned. 

The  Paris  green  mixture  was  the  same  as  last  year,  three 
fourths  of  an  ounce  by  weight,  of  a  strength  to  contain  15.4  per 
cent,  of  metallic  arscMiic,  being  simply  stirred    up    in    two    and    a 

•Appendix,  pp.  *jr,-i5. 
tVof.  XIX,  pp.  lf»8— 134. 


8 

half  gallons  of  water.  The  arsenic  solution  was  made  by  boiling 
one  ounce  of  arsenic  in  one  quart  of  water,  and  adding  this  solu- 
tion to  twenty  gallons  of  cold  water.  The  method  of  procedure 
was  precisely  as  last  year,  the  trees  being  thoroughly  sprayed  with 
a  hand  force-pump,  and  with  the  Deflector  Spray  and  Solid  Jet- 
Hose  Nozzle  manufactured  by  the  Lowell  Faucet  Company,  Low- 
ell, Massachusetts.  The  fluids  were  thrown  in  a  fine  misWike  spray, 
applied  until  the  leaves  began  to  drip. 

The  character  of  the  season  was  the  precise  opposite  of  that  of 
the  year  preceding.  Then  a.  scant  crop  followed  an  abundant  oue; 
now  an  extraordinarily  abundant  crop  followed  a  very  scanty  oue. 
The  ratio  of  insects  to  the  apples  exposed  to  their  attacks  must 
have  been,  consequently,  doubly  diminished  as  compared  with  that 
of  1885.  Further,  our  experiments  were  last  year  limited  to 
early  apples,  no  late  fruit  being  available;  while  this  year  only 
fall  and  winter  varieties  were  used.  In  these,  finally,  an  addi- 
tional brood  of  the  codling  moth  probably  developed,  making 
three  in  all  for  the  season;  while  last  year  we  certainly  had  but 
two  up  to  the  time  of  harvesting  our  experimental  fruit. 

After  spraying,  the  apples  which  fell,  both  from  the  poisoned 
trees  and  the  untreated  checks,  were  regularly  picked  up  at  inter- 
vals of  about  two  weeks,  until  October  4.  These  lots  were  each 
examined  for  codling-moth  injuries,  as  were  also  the  picked  apples 
gathered  from  the  trees  October  4.  The  entire  number  of  apples 
examined  from  all  the  trees  was  38,688. 

From  the  data  thus  recorded  tables  were  prepared,  such  as  I 
published  in  my  last  year's  rei>ort;  and  upon  these  tables  the 
present  discussion  is  based.  As  this  year's  experiments  are  really 
continuous  with  those  of  the  year  preceding,  I  have  brought  my 
last  year's  results  into  this  discussion,  piererring  to  present  the 
whole  subject  in  a  complete  and  finished  form,  even  at  the  expense 
of  some  slight  repetition  of  matter  already  published. 

I  have  made  principal  use  of  the  figures  in  the  column  marked 
"Corrected" — a  matter  requiring  a  somewhat  elaborate  explanation. 
Ratios  are  comparable,  of  course,  only  when  reckoned  on  the 
same  base.  For  the  check  trees,  the  ratios  of  damage  to  the  fallen 
apples  were  calculated  on  the  total  number  fallen,  and  for  the 
picked  apples  the  basis  of  the  reckoning  was  the  number  remain- 
ing on  the  trees  at  the  end  of  the  season.  Since  the  treatment 
of  the  experimental  trees  kept  from  falling  a  certain  number  of 
the  apples  which  would  otherwise  have  fallen,  it  is  evident  that 
ratios  computed  on  the  fallen  and  picked  apples  from  these  trees 
are  not  comparable,  without  correction,  with  those  obtained  from 
the  checks.  The  number  of  fallen  apples  being  relatively  smaller, 
the  ratios  of  injury  calculated  on  that  number  will  be  too  large: 
while  with  the  picked  apples  the  case  will  be  reversed.  The  ratios 
were  consec^uently  corrected  throughout  by  the  application  of  for- 
muLe  printed  in  our  Bulletin  1,  but  which  it  is  not  necessary  to 
repeat  here. 


Paris  Green,  1885.* 

* 

"We  begin  the  discussion  with  Table  I.,  exhibiting  the  result  of 
the  spraying  of  two  trees  eight  times  with  Paris  Green  in  1885 
as  compared  with  two  other  trees  selected  as  checks, — the  former 
bearing  2,419  apples,  and  the  latter  2,964.  After  spraying  three 
times  (June  9,  20,  and  30),  the  apples  were  first  picked  up  July  1(5; 
and  already  fifty-nine  per  cent,  of  those  fallen  from  the  check  tret^s 
were  wormy.  Passing  down  the  "ratio"  column  of  the  check  tree,  we 
see  at  first  a  slight  rise  in  the  ratio  of  injury,  and  then  a  falling 
oflF  to  fifty-eight  per  cent,  July  31,  and  fifty-five  per  cent.  August 
7 — the  lowest  point  of  the  season.  This  decline  coincides  wnth  the 
interval  between  the  first  and  second  broods  of  the  larvae. 

Our  notes  of  July  3l  show  that  at  this  date  no  full  grown  larvae 
whatever  were  found,  and  only  a  few  very  small  ones,  at  the  blos- 
som end  of  the  apple — evidently  the   young  of  the   second  brood. 

The  averages  of  injuries  to  fallen  fruit  now  increased  rapidly  to 
September  3,  when  the  last  observation  was  made.  At  this  dv.ie 
the  injury  to  fallen  apples  reached  eighty-four  per  cent.  The 
total  for  all  the  fallen  apples  of  the  season  was  sixty-five  per 
ceut.,  and  that  for  the  picked  apples  was  seventy-five  per  cent. 
Finally,  adding  fallen  and  harvested  apples  in  one  grand  total, 
which  includes  the  entire  product  of  the  trees,  we  conclude  that 
sixty-eight  per  cent,  had  been  infested  by  this  insect. 

These  data  give  us  our  standard  of  comparison.  Looking  now 
at  the  columns  relating  to  the  poisoned  trees,  we  notice  that  these 
suffered  much  less  from  the  codling  moth  than  the  others.  Be- 
ginning at  about  three  per  cent.,  the  injury  rises  to  thirteen  per 
cent.,,  falls  again  to  six  per  cent,  and  does  not  rise  thereafter 
above  eleven  per  cent.  (August  7).  The  average  irjury  for  the 
season  to  the  fallen  fruit  is  nine  per  cent,  and  to  the  picked  fruit  31 
per  cent. ;  or,  to  all  the  apples  taken  together,  twenty-one  per  cent. 
Generalizing,  we  may  say  that  eighty-six  per  cent,  of  the  apples 
which  would  have  fallen  from  codling-moth  injuries  have  been 
presented  from  falling,  and  that  fifty-nine  per  cent,  of  the  picked 
apples  which  would  have  become  wormy  remained  uninjured;  or, 
taking  all  the  apples  from  these  trees  together  and  comparing 
with  the  entire  crop  of  the  check  trees — assuming,  as  we  evidently 
have  a  right  to  do,  that  as  large  a  proportion  of  the  fruit  on  the 
experimental  trees  would  have  been  destroyed  as  on  the  check 
trees  if  the  former  had  not  been  sprayed, — we  shall  find  that  of 
the  apples  thus  exposed  to  damage  by  the  codling  moth,  almost 
<*xactly  seventy  per  cent,  have  been  saved  by  our  treatment 

COMPARISON   OF   INJURIES,  1885  AND    1886. 

Before  passing  to  the  discnssion  of  the  experiments  of  the  pres- 
>    (*nt   season    it    will    be    necessary  to  compare  the  consequences  of 

*Some  sliKht  dIscrepancipH  betwfH'ii  these  dlM-aHHloiiP  and  thoRp  of  Balletin  1  of  the  office  are 
•ine  to  the  fact  that  these  are  drawn  from  the  tab]t.N.  and  thoHe  from  the  diagram  a  there  pnb- 

llflhed. 
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the  difference  in  the  prevailing  conditions  of  this  year  and  those 
of  last,  as  affecting  the  codling-moth  injuries  in  the  orchard.  I 
have  already  given  a  general  account  of  the  differences  between 
the  two  years;  and  the  manner  in  which  these  influenced  the  cod- 
ling moth  is  exhibited  in  Table  IL,  comparing  the  ratios  of  in- 
jury in  1885  to  four  untreated  trees  bearing  6,825  apples  in  all, 
with  that  to  4,916  apples  on  four  untreated  trees,  in  1886,  As 
the  experiments  for  1885  related  only  to  summer  apples,  and  those 
for  188()  to  fall  and  winter  varieties,  there  are  two  more  observa- 
tions (for  September  20  and  October  4)  reported  on  the  latter 
iihan  on  the  former. 

We  notice  in  the  first  place  the  smaller  ratio  of  injury  for  1886 
at  the  beginning  (»f  the  season.  The  difference  between  the  two 
sets  of  trees,  beginning  July  16  at  forty-six  per  cent,  out  of 
fifty-one,  diminishes  rapidly  to  August  31,  when  it  was  twenty-five 
per  cent,  out  of  eighty,  and  closes  September  8  at  thirty-eight 
per  cent,  out  of  eighty -five.  The  total  damage  by  codling  moths 
this  year  was  seventy  per  cent,  that  of  last  year  t<3  fallen  fruit, 
and  fifty-nine  per  cent,  to  picked  fruit.  This  difference  is  due  to 
the  fact  that  the  crop  of  1886  was  very  heavy,  the  trees  setting 
full  in  the  spring  and  dropping  a  large  percentage  of  merely 
surplus  fruit  during  the  first  four  weeks;  while  the  crop  of  1^85 
was  very  light,  and  the  trees  were  able  to  hold  more  of  their 
apples. 

PAllIS  GREEN,   1886. 

The  experiments  for  1886  to  be  first  noticed,  were  intended  U> 
bring  out  tlie  comparative  results  of  spraying  once,  twice,  and 
thrice  with  Paris  green  so  early  in  the  season  as  to  avoid  any 
possible  danger  from  the  poisoning  of  the  ripened  fruit.  Two 
sets  of  experiments  were  made  for  this  purpose.  In  the  first, 
trees  of  the  same  variety  (the  Snow  apple,  or  Fameusc)  were 
used  both  for  the  experiment  and  for  the  check;  while  in  the  sec- 
ond series  various  varieties  were  treated,  care  being  taken,  how- 
ever, to  select  the  best  available  companion  for  each  experimental 
tree. 

We  will  first  examine  the  Famtmsc  series,  since  this  was 
much  the  most  uniform.  It  will  be  seen  from  Table  III.  that  the 
single  s])raying  (made  May  11)  had  a  very  appreciable  effect  upon 
the  damage  by  the  codling  moth  even  in  the  beginning  of  the 
season,  but  was  still  more  evident  later.  Without  entering  into 
unnecessary  details,  it  will  be  sufficient  to  say  that  the  results 
show  a  prescM-vation  to  ripening,  of  fifty-five  per  cent,  of  the  fruit 
subject  to  fall  from  codling-moth  injuries.  It  will  be  seen  also 
tliat  there  was  a  corresponding  benefit  evident  in  the  condition  of 
the  picked  fruit,  the  damage  on  the  tree  not  treated  being  forty- 
five  p(ir  cent,  and  that  upon  the  sprayed  tree  twenty-two  per  cent 
The  exceedingly  low  ratios  of  injury  at  the  beginning  of  the  sea- 
son—a  phenomenon    which   will  b?    apparent   throughout   all  the 
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tables  for  this  year— have,  of  couree,  the  explanation  already  given; 
viz.^  that  the  trees  set  very  full  in  spring  and  early  cast  a  great 
quantity  of  their  surplus  apples. 

A  curious  drop  in  the  ratios  of  injury  of  both  check  and  ex- 
perimental trees  for  the  observation  of  September  8,  probably 
marks  an  interval  between  second  and  third  broods  similar  to 
that  already  noticed  between  the  first  and  second  of  last  year.* 
The  same  indication  is  apparent  on  Tables  IV.,  VI.,  and  IX. 

Of  the  apples  borne  by  these  trees,  we  examined  2,060  from  the 
check,  and  1,580  from  the  tree  sprayed  with  poison.  The  number 
on  these  and  several  other  of  the  trees  was  so  great  that  towards 
the  end  of  the  season  we  did  not  handle  them  all,  but  stopped 
when  we  had  demonstrated  that  we  had  a  fair  average  of  the 
whole. 

The  increased  benefit  from  a  second  spraying  is  made  evident 
by  a  comparison  of  Table  IV.  with  the  preceding  one.  Although  the 
ratio  of  benefit  to  fallen  fruit  is  somewliat  less,  the  fifty-one  per 
cent.  l)eLefit  to  the  picked  apples  once  sprayed  ( Tal)le  III. )  be- 
comes eighty -four  percent,  after  the  pecond  spraying  (Tabic  IV.). 
Curiously,  the  third  spraying  (Table  V.)  seems  to  have  been 
without  important  effect,  the  benefit  to  fallen  fruit  being  a  little 
greater  and  that  to  picked  fruit  a  little  less  on  this  table  than  on 
thp  preceding.  The  record  from  two  other  trees  not  tabulated 
here,  gives  a  similar  result. 

The  respective  advantages  of  spraying  once  and  twice  are  more 
fully  represented  on  Table  VI.  The  benefit  from  the  second  spray- 
ing begins  to  be  conspicuous  August  31,  and  continues  quite  to 
the  end  of  the  season,  October  4.  The  total  effect  on  the  fallen 
fi-uit  is  apparently  slight;  but  this  is  due  to  the  fact  that  much 
the  larger  part  of  the  apples  fell  from  general  causes  early  in  the 
season.  The  ratios  relating  to  the  pickf^d  fruit  are  not  disturbed 
by  this  superabundance  of  early  windfalls,  and  more  correctly  ex- 
hibit the  relative  effects  of  spraying  once  and  twice.  By  this  the 
damage  to  picked  fruit  after  twice  spraying  was  only  about  one 
seventh  that  after  spraying  but  once. 

The  most  remarkable  exhibition  of  benefit  is  that  of  Table  VII., 
where  a  single  tree  twice  sprayed — the  Vandevere  variety — 
is  compared  with  its  selected  check.  The  damage  to  the  latter 
ranges,  as  will  be  seeu,  from  naught  to  sixty-two  per  cent.,  the 
general  aver.tge  for  the  fallen  fruit  being  fortv-eight  per  cent,  and 
for  the  picked  apples  forty-three  per  cent. ;  while  that  to  the  treated 
tree  varies  only  from  zero  to  six  per  cent,  the  **total  fallen"  being 


'On  tit(«-llHt  AiiBfint  Uw  turv.i'  wen*  r»»port«d  by  the  anslHtantHpriffa^Pd  ontheworkaa  "inontly 
full  »rro»n."  and  S«»ptembt»r  *^,  aH  inontl.v  full  Krown.  bat  with  Hp(M*ini(Mi8  occiiNlonallj' occunluH 
that  wero  not  niorp  than  half  «l«»'.  S»*pt«"iiher  '^i.  on  thf  other  han«l,wh»»n  M*r»  applea  wore  exam- 
Ini'd,  a  very  larffe  jjonvntaw  (three  fonrthn  to  fiveHlxthM)  of  tiie  apph««  contalnod  v»Ty  small 
larvrt'.  raany  of  th«*ni  near  tho  blciHHnin  end  and  apparently  Jnnt  •'nterlnKi  the  oth»»rn  boln^  all  fQll 
KTOwn  0<-tober  4,  finally,  many  of  the  applet  contained  very  youn^  lnr\  jr.  althonj^h  th  •  majority 
Were  one  third  to  two  thirdti  f^rown.  The  notes  of  the  rtHwlatants  an*  MUpport«d  by  alcoholic  upecl- 
meni. 
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four  per  cent,  and  the  "picked  apples"  two  per  cent.  Or,  statoil 
in  another  form,  the  ratio  of  benefit  shown  by  the  picked  fruit 
was  ninety-five  per  cent.,  while  ninety-two  per  cent,  of  the  apples 
liable  to  fall  from  codling-moth  injuries  were  preserved  to  ripen- 
ing by  the  Paris  green. 

This  tree  was  low  and  broad  and  not  too  leafy,  and  was  thus 
more  thoroughly  sprayed  from  the  ground  than  the  other  experi- 
mental trees.  There  is  also  a  possible  lack  of  proper  correspond- 
ence between  the  tree  and  its  check  to  be  taken  into  account  hi 
connection  with  this  remarkable  and  exceptional  result. 

SUMMARY    OF    PARIS   GREEN    EXPERIMENTS. 

As  a  summary  statement  of  the  final  issues  of  the  Paris  green 
experinK^nts  for  both  years,  we  may  refer  to  Table  YIII.,  where  it 
will  be  seen,  in  brief,  that  in  1885  righty-six  per  cent,  of  the 
fruit  ex])osed  to  damage  by  tlie  codling  moth  was  preserved  to 
lipening  by  the  poisons  api)lied,  and  that  fifty-nine  per  cent  of  the 
pickevl  fruit  had  been  thus  preserved:  or  that,  taking  picked  and 
fallen  fruit  together,  sixty-nine  per  cent., ^ which  would  otherwise 
have  been  sacrificed,  had  been  saved  by  our  remedial  measure. 

Furthermore,  tin  ring  188G  seventy -four  per  cent,  was  saved  from 
falling,  by  a  single  spraying,  and  about  seventy-two  per  cent,  by 
three  sprayings.  The  dilference  unfavorable  to  the  last  was  doubt- 
less due  to  accidental  differences  in  trees  and  treatment. 

*  The  benefit  to  the  picked  fruit  apparent  from  a  single  spraying 
stands  at  forty-eight  per  cent.,  and  that  from  twice  spraying  at 
ninety  per  cent.,  while  that  from  thrice  spraying  falls  away 
to  sevei\ty-nine  per  cent.  Or,  summarizing  still  more  briefly,  we 
may  say,  in  general,  that  ihe  results  of  once  or  twice  sprayinij 
loitli  P(tris  green  in  earlfj  spring,  before  the  young  apples  had 
drooped  upon  their  stems,  resulted  in  a  sailing  of  about  sevenfu- 
Jive  per  cent,  of  ihe  apples  exposed  to  injury  by  ihe  codling  moth- 

1  wish  especially  to  emphasize  the  fact  that  the  results  now  ob- 
tained are  drawn  from  computations  so  made  that  they  may  be 
expected  to  hold  good  without  reference  to  conditions  other  than 
variations  in  the  treatment  itself.  The  apples  protected  from  in- 
jury by  the  codling  moth  are  evidently  apples  effeciivehj  poisoned; 
and  our  "ratios  of  benefit"  really  express  the  ratios  of  these  poisoned 
apples  to  the  whole  number  treated.  These  ratios  clearly  will  not 
vary  either  with  the  abundance  of  the  apples,  with  the  abundance 
of  the  codling  moths,  or  with  anything  else  except  the  originid 
treatment,  and  subsequent  accidents  affecting  the  lenglh  of  Hfn*' 
the  poison  may  adhere  to  the  apple.  This  view  is,  in  fact,  snb- 
stantiatcnl  by  the  essential  agreouient  between  the  results  of  last 
year  and  this,  under  conditions  as  widely  different  as  it  would  be 
possible  to  find  by  ten  years'  wailing. 

The    weather   conditions    prevailing    shortly    after   the  poison  is 
applied  will  doubtless  have  much  to  do  with  its  efficacy;  but  pos- 
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sible  variations  of  this  sort  are  so  numerous,  and  a  precise  exam- 
ination of  their  effects  upon  the  remedy  would  require  such  an 
interminable  series  of  laborious  and  costly  experiments,  that  I 
have  thought  it  best  to  leave  this  subject  to  the  practical  fruit 
grower,  for  determination  on  the    larger  scale  of  orchard  practice. 

It  is  also  especially  to  l>e  noted  that  the  final  summaries  of  in- 
jury are  much  greater  in  our  experiments  than  they  would  have 
been  if  all  the  trees  in  the  orchard  had  been  treated,  as  in  the 
practical  application  of  this  method  in  the  field.  Since  we  pur- 
posely left  as  many  trees  untouched  as  we  sprayed,  and  since  in 
our  experiments  of  this  year  the  trees  under  observation  were 
surrounded  by  other  trees  heavily  laden  with  apples,  to  which  we 
gave  no  attention,  there  were  necessarily  bred  in  these  trees  an 
abundance  of  codling  moths  of  the  first  brood,  which,  spreading  to 
our  experimental  trees,  must  have  greatly  increased  the  ratio  of 
injury  by  the  later  broods. 

In  orchard  use,  however,  where  all  the  trees  would  be  poisoned, 
the  later  broods  could  represent  only  the  small  percentage  of  the 
last  generation  which  had  escaped  the  treatment. 

TIME   OF    APPLICATION. 

We  have  next  to  determine  the  time  of  the  year  at  which  poi- 
soning is  the  most  effective;  whether,  in  fact,  it  takes  principal 
effect  upon  the  first  brood  or  the  later  ones.  A  moment's  reflection 
will  show  that  if  only  the  first  brood  of  the  larvaB  was  directly 
diminished  in  a  certain  ratio,  the  second  brood  should  show  a 
similarly  diminished  ratio,  since  these  descend  from  the  first; 
whereas  if  both  first  and  second  broods  are  directly  poisoned,  then 
the  ratio  of  damage  to  the  second  brood  should  be  greater  than 
that  to  the  first;  or,  in  other  words,  the  perceiit'ige  of  benefit  to 
the  picked  apples  should  be  greater  than  that  to  the  fallen.  Our 
data  for  the  present  season  do  not  apply  to  this  question,  since 
all  the  sprayings  were  made  in  May  and  early  in  June,  while  the 
apples  were  still  very  small;  and  it  is  incredible  that  the  poison 
should  have  remained  upon  the  fruit  through  all  the  vicissitudes 
of  weather  and  time  for  the  two  months  and  more  that  elapsed 
before  the  appearance  of  the  second  brood  of  larva).  The  results 
of  last  year,  however,  when  the  spraying  was  continued  until  Sep- 
tember 3,  give  us  important  information.  Referring  to  Table  I., 
it  will  be  seen  that  the  benefit  to  the  picked  apples  instead  of 
being  greater  than  that  to  the  fallen  fruit  was  last  year  about 
twenty-seven  per  cent,  less,  so  that  certainly  no  appreciable  effect 
was  produced  by  spraying  during  the  life  of  the  second  brood. 
The  greater  injury  to  the  picked  fruit  is  readily  accounted  for  by 
a  circumstance  to  which  I  have  already  alluded;  viz.,  that  our  ex- 
perimental trees  were  surrounded  by  others  upon  which  no  exper- 
iment was  tried,  and  were  consequently  subject  to  invasion  by 
codling  moths  of  the  second  brood,  reared  upon  these  unpoisoned 


trees. 
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Not  only  do  these  experimental  facts  point  to  the  inefficiency  of 
Paris  green  as  against  the  later  broods  of  the  codling  moth,  but 
it  is  plain  that  the  result  was  what  we  must  have  expected  o. 
priorL  As  the  codling  moth  of  all  broods  deposits  the  egg  habit- 
ually on  the  blossom  end  of  the  apple,  the  poison  taking  effect 
only  in  case  it  reaches  the  surface  of  the  apple  between  the  calyx 
lobes,  it  is  evident  that  there  is  little  probability  of  eifectively 
poisoning  the  fruit  when  the  apple  is  full  grown  and  pendent  upon 
its  stem. 

DANGER    OF    APPLICATION. 

Furthermore,  I  wish  to  emphasize  especially  the  point  that 
spraying  afier  ihe  apples  have  begun  to  hang  doivnward  is  vn- 
quesiionabUj  dangerous,  and  should  not  be  permitted  under  any 
circumstances  if  the  fruit  is  afterwards  to  be  used.  The  results 
of  the  chemical  analysis  reported  last  year  show  that  even  hea^T 
wind  and  violent  rain  are  not  sufficient  to  remove  the  poison 
from  the  fruit  at  this  season;  and  remembering  that  the  stem  end 
of  the  apple  presents  a  large  conical  pit  by  which  the  poison 
could  be  received  and  held,  where  neither  rain  nor  wind  could 
dislodge  it,  we  have  additional  reason  for  this  absolute  prohibition 
of  the  use  of  any  poison  dangerous  to  health,  except  when  the 
fruit  is  young. 

COMPARISON   OF   PARIS   GREEN   AND   OTHER   POISONS. 

I  made  this  year  some  further  experiments,  intended  to  test 
the  relative  efficacy  of  Paris  green  and  a  solution  of  arsenic*  as 
applied  to  the  codling  moth,  spraying  two  trees  with  the  standjird 
arsenic  solution  and  two  others  with  Paris  green.  The  com- 
jjarative  results  are  shown  in  Table  IX.,  from  which  it  will  be 
seen  at  a  glance  that,  so  far  as  these  experiments  are  concerned, 
the  advantage  remains  decidedly  with  the  Paris  green. t  The 
damage  to  apples  treated  with  Paris  green  appears,  in  fact,  to  be  only 
about  forty-two  per  cent,  of  that  following  treatment  with  arsenic. 
— the  ratio  being  not  materially  diiferent  for  picked  and  fallen 
fruit. 

It  will  be  remembered  that  I  made  a  similar  comparative  experi- 
ment last  year  with  Paris  green  and  London  purple,  finding  then, 
also,  that  the  former  poison  was  decidedly  the  more  efficient.  As 
only  a  single  tree  was  treated  with  London  purple,  and  as  I  see 
no  sufficient  reason  why  this  substance  should  not  act  as  efficiently 
as  Paris  green,  I  think  that  this  result  should  not  be  insisted  on. 
The  facts,  as  made  out,  are  given  in  Table  X. 


•The  wliit€  arRenlc.  as  analyzed  for  me  In  the  Dnlverslty  laboratory,  proves  to  hare  be^D  ^^ 
excoUeut  quality,  eontalninje  nin«'ty-olp:ht  per  cent,  of  arsenioaB  acid. 

tWefarthpr  noticed  n  dt-Htled  Boorrhinii?  of  the  leaves  on  the  treen  whk'h  were  sprayed  w^i'-' 
arsenic,  while  those  to  which  the  I'arl«i  grreea  wiia  applied  were  entirely  nniujared. 


15 


EFFECT    ON   OURCULIOS. 


I  have  now  merely  to  recall  the  results  with  respect  to  curculio- 
injuries  to  the  apple,  derived  from  our  last  year's  work,  by  which, 
it  will  be  remembered,  it  appeared  that  about  half  the  damage 
done  by  curculios  was  prevented  by  the  Paris  greefa.  We  kept  a 
similar  account  of  the  curculio  injuries  this  season,  but  their  num- 
bers were  so  completely  insignificant  as  to  give  us  no  sufficient 
basis  for  computation,  neither  check  nor  experimental  trees  showing 
usually  more  than  one  or  two  per  cent,  of  injury.  It  consequently 
remains  for  us  to  determine,  another  year,  the  effect  upon  curculio 
injuries  of  sprayings  made  only  early  in  the  season,  while  the 
fruit  is  small.  As  the  curculios'  work  is  distributed  over  a  much 
greater  interval  than  that  of  the  first  brood  of  the  codling  moth, 
the  arsenical  poisons,  early  applied,  are  much  less  likely  to  affect 
it  in  any  important  way. 

I  think  we  are  justified,  however,  in  this  important  conclusion; 
that  the  incidental  benefit  to  the  crop  by  such  protection  against 
the  curculios  as  our  sprayings  gave,  and  especially  such  prevention 
of  damage  to  the  foliage  as  we  know  to  be  thus  afforded,  will  fully 
compensate  for  the  small  expense  of  the  Paris  green  application, 
which,  made  on  a  large  scale,  with  suitable  apparatus,  only  once 
or  twice  a  year,  must  fall  below  an  average  of  ten  cents  a  tree. 

CONCLUSION. 

The  experiments  above  described  seem  to  me  to  prove  that  at 
least  seventy  per  cent,  of  the  loss  commonly  suffered  by  the  fruit 
grower  from  the  ravages  of  the  codling  moth  or  apple  worm  may 
be  prevented  at  a  nominal  expense,  or,  practically,  in  the  long  run, 
at  no  expense  at  all,  by  thoroughly  applying  Paris  green  in  a  spray 
with  water,  once  or  twice  in  early  spring,  as  soon  as  the  fruit  is 
fairly  set,  and  not  so  late  as  the  time  when  the  growing  apple 
turns  downward  on  the  stem. 

Finally,  t  ought  to  add  that  my  results  are  confirmed  in  general 
by  the  only  other  experiment  that  I  know  of  in  which  the  apples 
were  examined  with  sufficient  care  and  detail  to  permit  a  calcula- 
tion of  ratios  of  benefit.  Last  year,  at  the  New  York  Agricultural 
Experiment  Station,  Mr.  Goff,  one  of  the  officers  of  the  station, 
sprayed  six  trees  three  times  with  Paris  green,  and  brought  them 
into  comparison  with  four  check  trees  not  sprayed.  The  results  of 
•lis  experiment,  as  given  in  the  Fourth  Annual  Report  of  the  New 
York  Agricultural  Experiment  Station,  pp.  218-220,  were  to  the 
ereneral  effect  that  sixty-nine  per  cent  of  the  apples  were  effectively 
poisoned,  and  that  the  loss  by  the  codling  moth  was  consequently 
diminished  in  that  ratio.  The  whole  number  of  apples  examined 
in  the  course  of  his  observations  was  9,198. 
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Table  I. 


Paris   OreeUf   two   trees   eight  times  sprayed,  and  ttvo    trees    as 

check,  1885, 


Fbctit. 


When 
Examined. 


No.  OF  Apples 
Examined. 


Check 
trees. 


Pols'nd 
trees. 


Injubies  by  Codumg  Moth. 


Check  Trees. 


Poisoned  Trees. 


No. 


Ratio. 


No. 


Ratio. 


Cor- 
rected. 


H 
H 

"i 

3 


Fallen. 


Total  fallen. 
Picked 


■Grand  total. 


July  16 

July  24 

July  31 

August  7.  . 
August  27.  . 
beptember  8. 


5t0 

214 

8S5 

.59 

16 

.07 

.03 

519 

291 

:^d2 

.64 

78 

.25 

.18 

a« 

130 

185 

.58 

17 

.13 

.06 

117 

141 

(M 

.55 

27 

.19 

.11 

333 

435 

262 

.80 

109 

.25 

.07 

88 

61 

73 
1,201 

.84 

23 

.88 

.10 

1,859 

1,272 

.65 

265 

.21 

.09 

1,106 

1,147 

811 

.75 

244 

.21 

.81 

2,964 

2,419 

2,012 

.68 

509 

.21 

Table  II. 


.95 
.79 

.90 
.80 
.Vl 

.8S 


.S6 
.56 


.69 


Comparison  of  Codling  Moth  injuries,  1885  and  1886, — Four  tre^s 

each  year. 


Fruit. 


When  examined. 


Fallen jjuly  16 


'July  30 

'August  18 

Augu«t  81 

September  8. , 
September  20, 
October  4 


Total  fallen 
Picked 


Grand  total 


1885. 


.51 
.49 
.47 
.80 
.b5 


.56 
.70 


.60 


1886. 


.05 
.06 
-21 
.55 
.47 
.67 
.60 


.39 

.41 


.39 


i  4 


Table  III. 

Snow  Apple,  one   tree  once  sprayed  with  Parts   Green,    and  one 

tree  as  check,  1866. 


Fbfit. 


Whex 

EXAXniED. 


No.  or  Applss 

EZAXINSO. 


Check 
tree. 


Poi8*nd 
tree. 


Injuries  bt  Codlino  Motu. 


Check  Tree. 


Poisoned  Tree. 


No. 


Ratio. 


No. 


Ratio. 


Cor- 
rected. 


U 

M 


Fallen. 


it 

4t 

t( 

%  • 


Total  fallen. 
Picked 


Jane  8 

Jane  25 

Jnlyao 

AugastlS 

AagastSl 

September  8... 
September  20., 
October  4; 


M 

100 

2 

.04 

1 

.01 

.01 

47 
588 

■"sd?" 

2 
28 

.04 
.04 

15 

.02 

02 

820 

160 

49 

.82 

18 

.11 

.10 

186 

118 

106 

.67 

40 

.84 

.22 

41 

875 

14 

.84 

78 

.19 

.16 

aoo 

800 

164 

.51 

121 

.40 

.88 

800 

aoo 

140 

.70 

79 

.40 

.20 

l,fi80 

2,060 

489 

.81 

847 

.17 

.14 

100 

200 

46 

.46 

86 

.17 

.22 

.76 


.60 
.66 
.61 
.58 
.86 
.71 


.66 
.61 


Table  IV. 

Snow  Apple,  one  tree  twice  sprayed  with   Paris   Oreen,  and  one 

tree  as  check,  1886, 


Fruit. 


Fallen. 


«i 


Whek 

BXAMINSn. 


No.  OF  Apples 

EXAJtnCED. 


Check 
tree. 


Pols'nd 
tree. 


Injuries  bt  Codlino  Hoth. 


Check  Tree. 


Poisoned  Tree. 


Total  fallen. 
Picked 


Jane  8-. 

Jane  26 

3m\j20 

AagaBtl8 

AngaBt81 

September  8... 
September  80.. 
October  4 


No. 


Ratio. 


No. 


Ratio. 


Cor- 
rected. 


64 

60 

2 

.04 

0 

.00 

.00 

47 

40 

2 

.04 

1 

.02 

.08 

583 

248 

28 

.04 

2 

.01 

.01 

220 

190 

49 

.88 

20 

.11 

.09 

186 

88 

106 

.67 

89 

.86 

.28 

41 

284 

14 

.84 

46 

.19 

.16 

800 

800 

164 

.61 

98 

.81 

.22 

200 

200 

140 

.TO 

TO 

.86 

.16 

1,680 

1,866 

489 

.81 

260 

.18 

.16 

100 

100 

46 

.46 

6 

.06 

.07 

H 

3 


1.00 
.60 
.75 
.60 
.60 
.58 
.57 
,7t 

"^48 
.84 


—2 


Table  V. 

Snow   Apple,  one   tree  three   times  sprayed    tmth   Paris    Oreen^ 

and  one  tree  as  check,  1886. 


When 
exaiumsd. 

No.  OP 

Apn.EB 

1 
Injuries  bt  Codlikg  Moth. 

Fruit. 

EXAJONISD. 

Check  Tree 

Poisoned  Tree. 

3 

• 

Check 
tree. 

PoiB'nd 
tree. 

No. 

Ratio. 

No 

Ratio. 

Cor- 
rected. 

Fallen 

June  8 

54 

47 

983 

220 

186 

41 

aoo 

20O 

60 
48 
T03 
199 
187 
66 
800 
2U0 

S 

2 

28 

49 

105 

14 

164 

140 

.04 
.04 
.04 
.22 
.67 
.84 
.51 
.70 

0 
0 
4 

24 
61 
2i 
91 
75 

.00 
.00 
.01 
.12 
.87 
.86 
.80 
.37 

June  25 

July  80 

August  18....  .r. 

Aaeu8t81 

September  8... 
September  20.. 
October  4 

.01 

.11 

.26 

.37      .... 

.21 

.18 

75 

^ 

M 

58 

74 

Total  fallen.. 

1,680 
100 

1,718 
100 

489 
46 

.81 
.46 

269 
6 

.16 
.06 

.13 
.08 

58 

Picked 

Si< 

Table  VI. 

Two  trees  once  sprayed  and  two  trees  twice  sprayed   with   Paris 

Green,  1886. 


Fruit. 


When 
Examined. 


No.  or  Apples 

EXAVINED. 


Once 
sprayed 


Twice 
sprayed 


Injuries  by  doDusfQ  Mors. 


Once  Sprayed. 


Twice  Sprayed. 


No. 


Ratio. 


Cor- 
rected. 


Np. 


Ratio. 


Cor- 
rected- 


Fallen. 


Total  fallen. 
Picked 


June  8 

800 

Juue  25 

July  30. 

1,788 

Aiignet  18 

401 

August  81 

218 

September  8... 

481 

September  20.. 

600 

October  4 

400 

4,569 
400 


98 
509 
868 
325 

283 
484 
6()0 
400 

2,705 
260 


21 
82 

87 

88 

211 

179 

626 
72 


.00 


.01 
.08 
.41 
.90 
.86 
.45 

.18 
.03 


.00 


.01 
.06 
.84 
.17 
.24 
.28 

Tio" 

.22 


0 

1 

8 

28 

47 

73 

118 

96 

852 
7 


.00 
.00 
.01 
.09 
.17 
.15 
.19 
.24 

TIT 
.OS 


.00 

.•n 

.09 
.11 
.11 

.09 

.04 
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Table  VIL 


Vandevere  Apple,  one   tree  twice  sjorayed  with  Paris  Green,  and 

one  tree  as  check,  1886, 


Fruit. 


Fallen. 


Whbn 

£XAXIHED. 


No.  OP  Apples 
Examined. 


Chflck 
tree. 


PolB'nd 
tree. 


Injuries  bt  Codliko  Moth. 


Check  Tiee. 


Poisoned. 


No. 


Ratio. 


No. 


Ratio. 


Cor- 
rected. 


Total  fallen. 
Picked 


June   8 

Jnne  2b 

July  20 

AugOBtlS 

AngnstSl 

September  8 . 
September  20. 
October  4 


56 

88 

0 

.00 

0 

.00 

.00 

» 

107 

1 

.01 

0 

.00 

.00 

85 

120 

6 

.17 

1 

.01 

.01 

280 

135 

54 

23 

8 

.06 

.05 

120 

200 

75 

.62 

18 

.09 

.04 

162 

260 

100 

.62 

.  28 

.11 

.05 

861 

300 

202 

.57 

21 

.07 

.08 

200 

200 

122 

.61 

26 

.13 

.06 

1,162 

1,350 

560 

.48 

102 

.07 

.04 

100 

160 

48 

.43 

2 

.01 

.02 

as 

R 
H 


.00 
.01 
M 
.78 
M 
.92 
.95 
.90 


.92 
.95 


Table  VIIL 
Paris    Green.      General   comparative  exhibit  of  ratios  of  benefit. 


1986. 


{ 


Fallen ) 

Picked V 

Fallen  and  picked. j 

Fallen -i 

Picked \ 


Sprayed  eight  times < 

Once 

Twice 

Thrice 

Once 

Twice 

Thrice 


.86 
.59 
.69 


im. 


.74 
.77 
.72 
.48 
.90 
.79 
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Table  IX. 


Comparison  of  Paris  Qreen  and  Arsenic,  two  trees  each,  sprayed 

three  times,  1886. 


Whin 
Examined. 

No.  OF 

Applbs 

IN/URIBS  BT  COOLIHO  MOTH. 

Fruit. 

EXAXINED. 

Paris  Green. 

Arsenic . 

Paris 
Qreen. 

Ar- 
senic 

No. 

Ratio. 

Cor- 
rected. 

No. 

Ratio. 

Cor- 
rected. 

Fallen 

June    8 

June  26 

July  20 

August  18 

92 

144 

1,072 

180 

88 

568 

284 
846 
66 
604 
800 

0 
0 
6 

1 
0 
2 

46 
111 

23 

184 

.01 

.01 

.01 

.01 

.00 
.19 
.82 
.41 
.41 
.45 

.(H 

.a 

August  81 

September  8... 
September  20.. 
October  4 

887 
280 
600 
400 

120 

60 

164 

120 

.86 
.26 
.26 
.80 

.94 

.20 
.16 
.18 

.a 

.^ 

.80 

.» 

Total  fallen . . 

8,074 
200 

2,650 
214 

484 
14 

.16 
.07 

.11 
.09 

666 
40 

.22 
.19 

.IT 

Picked 

•  •••  «•«•••••  ••  •• 

.3 

Table  X. 


London   Purple,  one  tree   eight    times  sprayed,  and  one  tree  (i$ 

Check,  1886. 


When 
Examined. 

No.  OP 

Apples 

Injubies  BT  Codling  Moth. 

n 
II 

Faurr. 

Examined. 

Check  Tree. 

Poisoned. 

4 

^ 
5 

Check 
tree. 

Pois'nd 
tree. 

No. 

Ratio. 

No. 

RaUo. 

Cor- 
rected. 

Fallen 

July  IB 

Ju!y  24 

July   81 

August? 

August  27 

September  8... 

927 
866 
146 

84 
248 

62 

444 

166 

88 

68 

248 

40 

486 

165 

78 

47 

207 

62 

.62 
.46 
.60 
.66 
.85 
1.00 

154 
82 
85 
27 

171 
26 

.86 

.60 
.40 
.40 
.TO 
.66 

.25 

.54 
.88 

.86 
.08 

.32 

1  ^ 

.34 

« 

> 

>i 

'.« 

Total  fallen . . 

1,828 

206 

2,086 

1,048 

167 

1,206 

1,040 

156 

1,198 

.67 
.78 
.59 

496 

9« 

691 

.47 
.61 

.»7 

.67 

•  •••    •*•* 

Picked 

.r: 

Grand  total 

.i: 

__^__ 
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A  SECOND   CONTEIBUTION  TO  A  KNOWLEDGE  OF  THE 
LIFE    HISTORY    OF    THE    HESSIAN    FLY 

{Cecidomyia  destructor ,  Say).* 

In  the  valuable  monograph  on  the  Hessian  fly  published  in  the 
3d  Report  of  the  United  States  Entomological  Commission  (1883), 
the  following  summary  of  the  facts  relating  to  the  life  history  of 
the  species  is  given: 

"There  are  two  broods  of  the  fly,  the  first  laying  their  eggs  on 
the  leaves  of  the  young  wheat  from  early  April  to  the  end  of 
May,  the  time  varying  with  the  latitude  and  weather;  the  second 
brood  appearing  during  August  and  the  early  part  of  September, 
and  laying  about  thirty  eggs  on  the  leaves  of  the  young  winter 
wheat. 

"The  eggs  hatch  in  about  four  days  after  they  are  laid.  Several 
of  the  maggots  or  larvae  make  their  way  down  to  the  sheathing 
base  of  the  leaf,  and  remain  between  the  base  of  the  leaves  and 
the  stem  near  the  roots,  causing  the  stock  to  swell  and  the  plant 
to  turn  yellow  and  die.  By  the  end  of  November,  or  from  thirty 
to  forty  days  after  the  wheat  is  sown,  they  assume  the  ^flaxseed' 
state,  and  may,  on  removing  the  lower  leaves,  be  found  as  little 
brown,  oval,  cylindrical,  smooth  bodies;  a  little  smaller  than  grains 
of  rice.  They  remain  in  the  wheat  until  during  warm  weather; 
in  April  the  larva  rapidly  transforms  into  the  pupa  within  its 
flaxseed  skin,  the  fly  emerging  from  the  flaxseed  case  about  the 
end  of  April  The  eggs  laid  by  this  first  or  spring  brood  of  flies 
soon  hatch;  the  second  brood  of  maggots  lives  but  a  few  weeks, 
the  flaxseed  state  is  soon  undergone,  and  the  autumn  or  second 
brood  of  flies  appear  in  Augrust.  (In  some  cases  there  may  be 
two  autumn  broods,  the  earliest  August  brood  giving  rise  to  a 
third  set  of  flies  in  September)." 

It  was  especially  to  test,  for  the  latitude  of  Southern  Illinois, 
the  details  of  this,  the  current  biography  of  the  Hessian  fly  in 
America,  that  I  commenced  observations  on  the  subject  in  South- 
ern Illinois  in  1883.  The  results  thus  far  established  show  that 
in  that  latitude  a  large  percentage,  at  least,  of  the  flies  emerge 
as  imagos  before  wheat  harvest  or  immediately  thereafter  ( May 
28  to  June  28);  that,    if    opportunity    oifors,    the    fly    will    breed 

^For  a  prtiTioiu  eontrlbatlon,  wbkh  laclndea  an  acconot  of  the  parasites,  see  14th  Rep.  St. 
Ent.  lU..  pp.  88-fiO. 
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freely  in  volunteer  wheat  at  a  date  earlier  than  its  usual  breed- 
ing season  in  wheat  of  the  regidar  sowings;  and  that  the  greater 
part  of  this  midsummer  generation  emerge  as  winged  flies  before 
winter  and  lay  their  eggs  immediately,  thus  giving  origin  to  a 
third  brood  which  hibernates  chiefly  in  the  puparium.  In  some 
instances,  however,  they  pass  the  winter  in  various  degrees  of 
advancement,  from  the  recently  hatched  larvae  to  the  fully  formed 
semi-pupa.  In  the  experiments  on  which  the  latter  statements 
are  based,  the  individuals  of  this  third  brood  came  to  maturity 
in  spring  a. little  later  than  those  of  the  usual  fall  brood,  many  of 
the  pupae  being  fully  formed  April  15,  and  the  imagos  commencing 
to  emerge  April  24. 

Concerning  the  early  transformation  to  the  imago,  of  naked 
larvae  and  recent  "flaxseeds"  (puparia)  found  in  the  wheat  late  in 
spring — from  May  onwards — 1  have  only  to  add  here  to  the  data 
given  in  the  14th  Report  the  following  item  derived  from  our 
collections  of  1886.  A  lot  of  full  grown  larvae  with  a  few  recent 
puparia  collected  from  growing  wheat  in  Lawrence  county  May 
15,  commenced  to  emerge  on  the  28th  May*  and  continued  to  ap- 
pear as  winged  flies  until  the  17th  June.  The  history  of  the 
field  in  which  this  collection  was  made  is  peculiar  and  will  be 
referred  to  later.  It  is  further  worthy  of  note  that  puparia  ob- 
tained by  me  from  the  wheat  at  Edgewood,  June  17,  yielded  a 
few  imagos  July  5. 

Most  of  our  observations  and  experiments  for  the  present  year 
were  especially  directed  to  a  determination  of  the  dates  of  the 
occurrence,  in  volunteer  wheat,  of  the  different  stages  of  the  in- 
sect, and  to  the  mode  of  hibernation  of  the  descendants  of  the 
midsummer  brood. 

IN  VOLUNTEER   WHEAT. 

The  occurrence  of  the  larval  fly  in  volunteer  wheat  in  the  lat- 
ter part  of  summer  or  early  in  fall  has  been  already  reported 
more  than  once  by  farmers,  but  has  commonly  either  been  dis- 
credited, or  reckoned  an  occasional  phenomenon,  due  to  excep- 
tional conditions.  To  an  inquiry  addressed  last  spring  to  a  num- 
ber of  observant  farmers,  and  others  of  my  acquaintance,  I 
received  several  answers  to  the  efiPect  that  the  occurrence  of  the 
larval  fly  in  volunteer  wheat  was  a  common  event  in  Southern 
Illinois. 

Mr.  George  H.  Stookey,  of  Freeburg,  writes:  "In  regard  to 
the  fly  in  volunteer  wheat,  if  the  stubble  is  plowed  early — say  in 
July — I  think  the  flaxseeds  occur  late  in  August.  I  have  noticed 
that  when  there  is  volunteer  wheat,  if  it  is  plowed  under  or  pas- 
tured off,  the  Hessian  fly  is  not  nearly  so  destructive  to  the  fol- 
lowing crop." 

*The  appearance  of  ImaRos  May  24, 1887,  from  paparia  collected  at  Edgewood,  is  to  bead(M 
to  the  above.    Tbftte  Imagos  deposited  egg:8  at  once,  as  stated  on  another  page. 
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Mr.  Samuel  Bartley,  of  Edgewood,  says:  "I  think  your  suspi- 
cion as  to  the  third  brood  of  the  Hessian  fly  is  well  founded — I 
think  there  is  no  doubt  of  it.  I  have  several  times  plowed  my 
wheat  stubble  as  soon  as  the  wheat  was  cut — not  waiting  to  take 
shocks  off  the  ground — and  the  volunteer  wheat  was  nearly  de- 
stroyed by  the  fly;  and  if  I  neglected  to  plow  the  ground  the 
second  time,  before  sowing,  I  would  be  nearly  sure  to  fail  in 
raising  a  crop  on  account  of  the  fly." 

From  Mr.  John  Marten,  of  Albion,  I  had  the  following  reply: 
**For  three  seasons  past  I  have  found  the  larvae  in  considerable 
numbers  on  the  volunteer  wheat  after  plowing  the  stubble  under. 
This  was  most  extensively  noticed  last  August,  when  I  found  an 
abundance  of  larvae  on  volunteer  wheat  where  plowing  had  been 
done.  They  were  most  abundant  during  the  last  few  days  of 
August  ana  the  first  two  weeks  of  September,  after  which  I  was 
not  able  to  visit  the  field  for  some  time." 

Hon«  David  Gore  writes  from  Carlinville:  "I  have  observed  the 
fly  in  volunteer  wheat  after  the  stubble  had  been  plowed,  but  do 
not  remember  seeing  it  so  far  advanced  as  the  flaxseed  form." 

Mr.  F.  Helms,  of  Heinrichtown,  a  farmer  well  acquainted  with 
the  fly  in  all  its  stages,  sent  me,  in  reply,  the  following  interest- 
ing and  important  information: 

"I  have  found  the  Hessian  fly  (flaxseed  stage)  in  volunteer 
wheat  every  year  for  more  than  twenty  years,  some  years  in 
vastly  greater  numbers  than  others.  The  date  of  the  formation 
of  the  flaxseeds  seemed  to  depend  on  the  time  the  wheat  came 
up.  I  have  seen  them  in  the  early  part  of  September.  In  1879 
I  sowed,  for  experiment,  some  ten  acres  of  wheat  about  the  20th 
of  August  on  strong  land.  The  wheat  made  a  quick  start,  and 
looked  fine  and  well  when  about  three  or  four  inches  high.  The 
flies  then  deposited  their  eggs  in  great  numbers,  so  that  it  was 
almost  impossible  to  find  a  blade  free  from  them.  Dry  warm 
weather  followed,  and  the  wheat  was  nearly  killed  by  the  fly  (now 
in  the  flaxseed).  The  warm  weather  continuing  long  enough  to 
allow  the  fly  to  hatch,  the  wheat  then  took  a  new  start  and  made 
a  fine  pasture  for  sheep  during  the  winter  and  early  spring,  and 
matured  a  good  crop  of  heavy  wheat." 

Mr.  W.  H.  Cotter,  of  Edwardsville,  says  that  he  has  seen  the 
fly  in  volunteer  wheat  in  great  abundance, — "particularly  between 
the  middle  and  the  latter  part  of  September;"  and  Mr.  Jas.  R. 
Miller  writes  from  Casey ville  substantially  to  the  same  effect. 

Mr.  F.  C.  Krinard,  of  Bunker  Hill,  Macoupin  county,  observed 
the  volunteer  wheat  to  contain  the  Hessian  fly  in  as  great  num- 
bers as  wheat  sown  at  any  time  during  the  season,  if  examined 
four  or  five  weeks  after  its  coming  up. 
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IN  EXPERIMENTAL  SOWINGS. 

Fop  the  purjK^se  of  securing  more  precise  and  complete  data 
concerning  the  midsummer  history  of  the  fly  in  Southern  IHinois, 
I  selected  for  experimental  midsummer  sowings  a  field  near  Edge- 
wood,  in  Effingham  county,  belonging  to  Mr.  J.  Lundberg,  and 
one  belonging  to  Mr.  Aaron  Young,  fi^t  Billett  Station,  in  Law- 
rence county,  both  of  which  had  been  too  badly  damaged  by  the 
fly  to  repay  harvesting.  These  were,  in  fact,  the  only  fields  I 
was  able  to  find  in  Illinois  where  the  damage  was  last  year  suf- 
ficient for  my  purpose. 

The  Lawrence  County  Field.— The  history  of  this  field  was 
thus  reported  to  me  by  the  owner.  It  bore  its  first  wheat  in  the 
summer  of  1885 — an  excellent  crop,  showing  no  sign  of  the  fly  at 
any  time.  After  harvest,  the  stubble  was  plowed  between  the 
5th  and  10th  of  July,  and  considerable  volunteer  wheat  sprang 
up  which  became  badly  infested  by  the  fly.  This  wheat  \^as 
allowed  to  stand  until  the  last  iceek  in  October,  when  the 
ground  was  sowed  again  to  wheat,  put  in  with  a  double-sliovel 
plow.  This  grain  started  well,  but  became,  notwithstanding,  some- 
what infested '  with  the  fly  that  fall  (1885),  and  May  1  of  the 
followin.i^  spring  W£is  seen  to  be  badly  damaged.  On  the  loth 
May,  1886,  it  contained  great  numbers  of  naked  larvae,  with  a 
few  freshly  formed  puparia.  From  these  larvse,  transferred  to 
our  breeding  cages,  we  obtained  several  imagos  May  28,  and  Juno 
8  and  17.  The  wheat  was  so  badly  damaged  that  it  was  not 
harvested,  but  was  plowed  up  in  June  and  the  ground  plant4?d  in 
part  to  melons  and  in  part  sowed  to  wheat  for  my  experiments,* 

l^our  successive  experimental  sowings  were  made  for  me  by  Mr. 
Young,  on  lots  each  about  one  rod  wide  and  ten  rods  long,  the 
stubble  being  each  time  plowed  for  the  purpose  immediately  before 
sowing.  The  first,  made  July  13,  1886,  came  freely,  but  was  soon 
nearly  all  killed  by  a  violent  attack  of  a  new,  third  brood  of  tbe 
wheat  bulb  worm,  Meromyza  americana — as  detailed  elsewhere. 
Enough  remained,  however,  to  afiFord  a  suflicient  temptation  to  any 
flies  that  might  be  abroad  in  search  of  a  place  of  deposit  for  their 
eggs.  The  second  sowing,  made  July  28,  suflFered  like  the  first, 
Between  these  two  sowings,  a  neighboring  [field  of  wheat  stubble 
was  plowed,  and  soon  produced  a  good  growth  of  volunteer  wheat. 
which  was  of  great  use  to  us  later. 

The  third  and  fourth  sowings,  made  August  5  and  19,  grew  well, 
and  received  no  damage  until  attacked  by  the  fly. 

•In  a  field  adjacent,  flowed  October  10 — mnch  earlier,  that  Is.  than  the  lnf«eted  wheat- — no  ir 
appenrod  elth«>r  in  fall  or  nprin^,  but  the  grain  was  headed  flnnly  May  15,  and  ultimately  madt  % 
fi^ood  cro]!.  It  Hfema  hiffbly  probable,  therefore,  that  the  flies  which  deposited  their  eKtETB  Id  tk'' 
later  wheat  came  only,  or  rhietly,  from  the  volunteer  wheat  in  the  fall  of  1885,  and  that  If  tbe«e  ba^l 
been  killed  by  complete  nud  timely  deBtruction  of  the  volunteer  wheat  itself,  the  Bnb«ieqQ*>ut  0.1:1.- 
age  would  have  been  prevented  It  iu  also  ajiparent  that  the  remarkable  fact  of  the  destruottos  <.'i 
the  lat«  soH-n  wheat,  while  early  sown  wheat  beside  it  escaped,  Is  to  be  similarly  acconnt«<l  for  1? 
the  volunteer  wheat  the  fly  pasHed  the  period  of  early  fro.sts  In  the  relatively  hardy  state  of  iarrj 
orpnparlum,  emerging  later  as  the  delicate  and  susceptible  winged  imago,  and  flndiog  tim©  t^ 
tween  frosts  to  deposit  its  eggs  in  the  young  grain  amid  which  it  carae  to  light. 
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My  first  visit  to  this  field  was  made  August  4,  at  which  time 
two  strips  had  been  sowed,  the  wheat  on  the  first  being  four 
inches  high  and  that  on  the  second  just  coming  up.  Several  hours' 
search  in  the  former  plot  gave  no  trace  of  the  fly  in  any  condition. 
A  large  number  of  plants  sent  to  the  office  were .  carefully  scruti- 
nized, especially  for  the  egg  upon  the  leaf,  but  likewise  without 
success.  This  wheat  was  badly  damaged  (as  already  said)  by  the 
third  brood  of  the  wheat  bulb  worm  {Meromyza  ameHcana),  one 
half  to  two  thirds  of  the  plants  having  been  already  killed  by  this 
insect.  On  the  20th  August  these  plots  were  visited  by  my  assist- 
ant. Prof.  Garman,  and  the  volunteer  wheat  mentioned  above  was 
also  searched,  but  equally  without  result.  The  wheat  was  now  al- 
most exterminated  by  the  bulb  worm  upon  the  first  two  plots,  and 
these  were  thereafter  left  out  of  the  account.  Only  small  patches 
occurred  where  the  plants  were  possibly  thick  enough  to  attract 
the  imago. 

On  the  4th  September  I  spent  several  hours  in  the  volunteer 
wheat  (which,  it  will  be  remembered,  sprang  up  about  the  20th 
July),  searching  in  every  imaginable  way  for  eggs  and  larvae,  but 
finding  nothing  of  the  Hessian  fly.  Three  hundred  and  seventeen 
plants  selected  from  those  least  flourishing  were  sent  to  the  office 
and  there  carefully  searched,  magnifier  in  hand,  for  both  eggs  and 
larvje,  but  not  one  of  either  was  detected. 

Again,  September  18,  this  field  was  thoroughly  investigated, 
about  two  hours  being  spent  by  myself  and  several  volunteer  assist- 
ants in  closely  examining  leaves  and  stalks  and  tearing  the  plants 
in  pieces.  Although  several  other  dipterous  larvjc  and  pupae  were 
discovered,  some  of  them  possibly  injurious  to  the  plant,  not  a 
trace  of  the  Hessian  fly  was  seen.  The  owner  assured  me,  how- 
ever, that  he  had  the  day  before  happened  upon  two  puparia 
which  he  was  certain  were  those  of  the  species  in  question.  Ten 
days  later  (on  the  28th  Sept.)  I  received  from  Mr.  Young  a  small 
vial  of  alcohol,  containing  larvae  and  puparia  of  the  Hessian  fly, 
the  latter  freshly  formed,  the  former  from  half  to  full  grown. 
These  were  taken  by  Mr.  Young  from  the  volunteer  wheat,  and 
were  the  earliest  positive  indications  found  that  this  wheat  had 
been  infested.  As  about  three  weeks*  is  required  for  the  growth 
of  the  larva  from  the  egg,  the  latter  was  probably  laid  for  the 
larger  larvte  not  long  after  September  5. 

The  difficulty  of  finding  in  fields  of  wheat  a  few  scattered  ex- 
amples of  objects  so  minute  as  the  egg  of  the  Hessian  fly,  explains 
our  failure  to  detect  it  at  the  time.  Indeed  it  was  not  until  the 
individual  plants  began  evidently  to  suffer  that  it  became  at  all 
easy  to  find  even  larvae  in  the  field. 

October  11,  I  again  visited  Billett  Station,  and  found  numbers 
of  larvae  and  puparia  of  the  fly,  about  one  third  to  one  half  of  the 
stalks  being  infested,  and  those  containing  the  pupuria  all  dead. 
Probably  a  tenth  of   the   specimens   obtained  were  puparia,  seven 

*See  next  page. 
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tenths  full-grown  naked  larv^ae,  and  the  remaining  fifth,  in  variouB 
stages  of  growth,  from  half  a  millimeter  upwards.  Not  unfrequently 
four  or  five  larvae  were  found  in  a  single  stalk,  and  as  many  as 
two  in  probably  half  those  examined.  The  wheat  was  about  six 
inches  high — the  dead  stalks  from  three  to  five  inches.  One  dark- 
colored  broken  puparium  noticed  contained  the  larva  not  yet  pupated. 
In  wheat  brought  in  from  the  field  at  this  time,  eighty-six  examples 
of  the  fly  were  found;  twenty-two  of  them  larvje  less  than  half 
gi'own  and  twenty-eight  larger,  twenty-four  recent  puparia,  mostly 
formed  since  collecting,  and  twelve  puparia  whose  deeper  color 
showed  their  greater  age.  On  the  5th  November  the  wheat  re- 
maining in  this  field  which  had  escaped  the  plow  contained  many 
puparia  of  the  fly  and  an  occasional  nearly  full-grown  larva.  In  a 
strip  of  young  wheat  adjoining  this  (sowed  Oct.  5),  at  this  date 
just  beginning  to  stool,  an  abundance  of  larv'se  of  the  Hessian  fly 
occurred, — mostly  full  grown,  but  a  few  of  them  young.  As  this 
wheat  could  not  have  appeared  above  ground  before  October  12, 
these  larva?  must  have  developed  from  the  egg  within  three  weeks. 

I  ought  to  add  that  careful  sweepings  were  made  both  in  and 
around  the  wheat  fields  on  all  our  visits,  in  the  vain  hope  of  ob- 
taining the  adult  fly. 

The  Effingham  County  Field.— Four  sowings  were  made  at 
Edgewood,  as  at  Billett  Station,  and  at  similar  intervals;  but  as 
only  one,  that  made  August  5,  was  successful,  the  others  failing  to 
germinate  on  account  of  the  extreme  drouth,  this  one  only  need  be 
discussed.  August  21,  this  wheat,  although  well  up  and  large  enough 
to  contain  the  fly,  gave  us  no  evidence  of  its  presence.  Unfortunately 
no  other  visit  was  made  here  until  September  22,  and  at  this  time 
larvje  of  the  fly  were  not  uncommon  in  the  field, — a  few  nearly  full 
size,  but  most  of  them  not  over  half  grown.  A  number  of  these  were 
transferred  with  the  wheat  to  breeding  cages,  and  commenced  to 
form  the  puparium  October  2,  and  to  yield  the  fly  October  22. 
Combining  thefe  data  with  those  just  given  for  the  larva,  we  have 
a  period  of  something  over  forty  days  for  the  development  of  the 
autumnal  generation— the  only  part  of  its  history  not  covered 
by  these  two  observations  being  the  time  passed  by  the  full  grown 
larva  before  the  formation  of  the  puparium.  This  must  vary 
greatly  with  circumstances,  as  the  larva  may  even  form  its  pupa 
case — if  deprived  of  food -some  time  before  it  has  reached  its 
normal  size.  A  period  of  six  or  seven  weeks  is  probably  about  the 
normal  one  for  a  single  generation  fully  supplied  with  food,  under 
favorable  weather  conditions  in  fall.  Other  flies  emerged  October  29, 
and  proceeded  at  once  to  lay  eggs  in  the  vial  in  which  they  w^r® 
confined,  the  eggs  adhering  in  a  string  as  they  were  extruded  from 
the  body  of  the  female. 

October  12  I  found  this  wheat  from  six  to  eight  inches  higbi 
well  stooled,  with  here  and  there  a  dead  stalk  containing  puparia 
of  the  fly,  but  only  rarely  a  naked  larva,  —  probably  in  not  five  per 
cent,  of  the  instances.     Careful  sweepings  yielded  no  adults. 
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From  these  puparia,  October  18,  three  adults  emerged — two  males 
and  a  female.  These  were  confined,  alive,  in  a  small  bottle,  and 
the  single  female  at  once  laid  eggs  fi'eely  on  the  sides  of  the 
bottle,  but  nowhere  else.  By  the  next  morning  after  the  appear- 
ance of  these  imagos,  this  single  fly  had  perished  after  laying 
sixty-seven  eggs. 

On  the  16th  November,  this  plot  of  August  wheat  contained  an 
abundance  of  naked  larvae,  with  a  few  recent  puparia.  A  handful 
of  wheat  sent  to  the  office  contained  one  hundred  and  ninety-one 
immature  specimens, — fifty- eight  beiug  darkened  puparia,  thirty- 
one  puparia  freshly  formed,  and  one  hundred  and  two  larvje  of 
Tarious  sizes,  from  two  millimeters  up— the  smallest  seven  aver- 
aging about  trv'o  and  a  half  millimeters  in  length.  Search  in  the 
other  wheat  fields  of  this  vicinity  gave  no  evidence  whatt*ver  of 
the  occurrence  of  the  fly. 

If  we  scan  now  more  closely  the  results  in  these  experimental 
plots,  we  shall  note  in  the  first  place  a  much  later  appearance  of 
the  fly  than  the  reports  of  my  correspondents  had  given 
reason  to  anticipate.  While  the  letters  quoted  agree  substantially 
that  full  grown  larvae  and  puparia  appear  in  wheat  from  the  last 
of  August  to  the  middle  of  September,  our  own  earliest  examples 
were  obtained  September  22  (Edgewood),  at  which  time  few  or 
none  of  the  larvae  were  more  than  half  grown;  and  the  specimens 
sent  from  Billett  Station  on  the  28th  September  were  in  about 
the  same  relative  stage  of  advancement 

The  late  appearance  at  Edgewood  might  be  reasonably  attrib- 
uted to  the  failure  of  the  earlier  sowings  to  germinate,  no  wheat 
being  in  condition  to  attract  females  in  search  of  suitable  places 
for  the  deposition  of  their  eggs  until  about  August  15  or  20.  As 
the  time  for  the  maturing  of  the  brood  is  seen,  however,  to  vary 
little  from  six  weeks  at  that  season  of  the  year,  it  is  likely  that 
at  Edgewood  the  eggs  were  laid  about  September  21.  On  the 
other  hand,  at  Billett  Station,  where  the  rain-fall  was  much  more 
timely  and  abundant,  there  was  no  such  failure  of  the  earlier  sow- 
ings; and  we  can  only  adjust  the  facts  there  observed  to  the 
theory  of  a  normal  earlier  development  of  the  midsummer  flies  by 
supposing  that  the  overwhelming  attack  made  upon  the  first  two 
plots  by  the  wheat  bulb  worm,  prevented  the  female  Hessian  flies 
from  resorting  to  the  same  wheat.  Evidently,  however,  another 
season's  experiments  will  be  needed  to  explain  these  discrepancies. 

A  further  item  of  interest  appears  when  we  compare  the  con- 
dition of  the  fields  at  Edgewood  and  Billett  Station,  October  12. 
At  the  former  place,  about  ninety-five  per  cent,  of  the  larvae  had 
formed  the  puparia,  while  at  Billett  Station  no  more  than  ten  per 
<;^nt.  were  so  far  advanced,  the  remainder  being  naked  larvae  of 
all  sizes,  from  the  smallest  up.  This  discrepancy  is,  however,  ex- 
plained without  diflSculty  by  the  different  surroundings  of  the 
fields.  The  one  at  Edgewood  being  the  only  tract  in  the  entire 
region  in  which  we  were  able  to  find  before  harvest  any  traces  of 
the  fly,  it  probably  became  infested  only  frorfi  the  flies  which  de- 
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veloped  in  that  field.  These  coming  out  among  the  yonng  wheat 
fotind  immediate  opportunity  for  oviposition,  and,  following  the 
usual  habit  of  the  species,  proceeded  to  bree^  without  delay. 
Here  at  Edgewood,  consequently,  we  had  a  practically  isolated 
experiment,  not  interfered  with  by  invasion  from  without.  At 
Billett  Station,  however,  the  fly  was  common  enough  throughout 
the  country  surrounding  to  do  noticeable  damage  to  fields  not  far 
away,  and  there,  doubtless,  the  repeated  entrance  of  outside  ima- 
gos  searching  the  country  for  growing  wheat,  lengthened  out  the 
time  of  oviposition  and  the  development  of  the  brood. 

The  isolation  of  the  field  at  Edgewood  gives  us  this  further 
valuable  information.  It  will  be  remembered  that  the  larvae  col- 
lected there  September  22,  first  formed  the  puparia  on  the  2d 
October,  and  gave  the  first  imagos  on  the  18th  of  that  month. 
Now,  November  16,  we  found  in  this  field  an  abundance  of  larrne 
and  puparia,  most  of  the  latter  freshly  formed, — necessarily  de- 
scended, therefore,  from  the  imagos  resulting  from  the  first  brood 
of  larvHD  developed  in  this  plot.  We  have  here,  additional  and 
conclusive  proof  that  the  time  required  for  the  development  of  a 
brood  from  the  appearance  of  the  puparia  of  one  generation  (Oc- 
tober 2)  to  those  of  the  next  (November  16)  is,  at  that  season  of 
the  year,  about  six  weeks. 

To  the  above  record  of  observations  for  the  experimental  plots 
I  need  only  add  that  a  visit  made  November  23  to  wheat  fields 
near  Albion,  Illinois,  revealed  the  same  state  of  affairs  with  re- 
spect to  the  fly  as  occurred  in  these  special  cultures,  about  ten  per 
cent,  of  the  examples  found  being  puparia,  and  the  remainder 
naked  larvie,  mostly  full-grown.  Both  these  latest  observations  at 
Edgewood  and  Albion  were  made  during  a  period  of  severe  frost 
and  falling  snow;  and  they  consequently  show  beyond  question 
the  hibernation  of  the  fly,  in  large  part,  as  naked  larvae.  This 
item  in  the  history  of  the  insect  has  been  previously  reported 
only  by  Mr.  John  Marten,  of  Albion,  whose  observations  were 
printed  in  the  "Fruit  Growers'  "  Journal  of  Oobden,  Illinois.  I  have 
not  seen  the  article,  but  Mr.  Marten  kindly  furnished  me,  March 
22,  1886,  the  following  abstract  of  it,  so  far  as  it  relates  to  this 
subject: 

"Beginning  in  October,  1883,  my  observations  extended  to  near 
the  middle  of  March  1884,  during  which  time  I  examined  several 
hundred  of  the  larvae.  Many  of  them  had  not,  up  to  the  end  of 
February,  formed  the  puparia,  or  outer  hardened  skins,  in  which 
they  usually  pass  the  winter  and  undergo  their  final  transforma- 
tions. This,  so  far  as  I  can  learn,  is  a  new  feature  in  the  habits 
of  the  fly;  and  it  is  exceptionally  strange  at  that  time,  as  during 
the  pferiod  of  observation  we  had  a  temperature  of  from  26^  to 
30^  below  zero,  with  intervals  in  which  the  fields  were  quite  free 
from  snow.  This  change  (the  forming  of  puparia)  began  to  take 
place  as  early  as  October,  1883,  but  was  not  so  marked  in  some 
fields  as  in  others.  The  unchanged  larvue  were  found  in  two 
fields  through  January,  1884,  and  in  one  field  which  was  well  pro- 
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tected  by  trees,  until  February  28, — the  last  date  on  which  they 
were  found.  All  attempts  at  rearing  these  unprotected  larvse 
failed^  some  dying  without  forming  puparia,  while  others  formed 
pnparia  that  were  lighter  in  color  and  thinner  than  the  normal 
form." 

At  the  present  time  (November  26)  fields  near  Albion,  in  White 
county,  are  in  precisely  the  condition  described  above  by  Mr. 
Marten,  about  uine  tenths  of  the  flies  being  naked  larvae,  and 
many  of  them  very  small. 

The  final  fate  of  these  hibernating  larvae  can  only  be  determined 
by  observations  next  spring.* 

rimagos  of  the  second  brood  emerging  in  our  breeding  cages 
before  harvest,  have  not  ordinarily  laid  eggs,  ueither  made  any 
apparent  preparations  for  that  duty, — a  fact  which  has  suggested 
to  me  the  idea  that  these  midsummer  imagos  were  prepared  by 
nature  for  an  interval  of  waiting  before  giving  origin  to  another 
generation,  this  interval  corresponding  to  the  period  of  barren 
stubble  fields  between  harvest  and  the  growth  of  volunteer  grain. 
However,  in  one  instance,  imagos  which  emerged  May  24,  1887, 
laid  eggs  at  once  in  the  vials  where  they  were  confined,  and  the 
occurrence  of  even  four  broods  of  the  Hessian  fly  in  Illinois  be- 
comes possible.  Conflrmation  of  this  supposition  is  afiForded  by 
the  occasional  finding  of  puparia  with  living  larvae  above  the  upper 
node  of  the  stem  as  late  as  July  12,  the  eggs  for  which  must 
have  been  laid  on  the  upper  leaf  of  the  plant,  and  consequently 
at  a  date  quite  too  late  for  the  first  or  spring  generation  of  ima- 
gos.   June  30,  1887.] 

SUMMABY   AND  DISCUSSION. 

From  all  the  foregoing  we  draw  the  'following  important  practi- 
cal conclusion, — that  the  development  of  a  third  (autumnal)  brood 
of  Hessian-fly  larvae  derived  from  imagos  which  emerge  after  the 
first  autumnal  frosts,  may  sometimes  make  of  no  effect  the  prac- 
tice of  late  sowing — at  present  the  standard  defense  against  the 
fly — or  may  even  make  late  wheat  more  subject  to  injury  than  the 
earlier  plantings.  How  this  comes  to  pass  will  be  seen  when  it  is 
remembered  that  late  sowing  as  a  defense  against  the  fly  is  a 
procedure  based  upon  the  delicacy  of  the  winged  insect  and  its 
sensibility  to  frosts.  By  postponement  of  wheat  seeding  until  the 
first  hard  frost  of  autumn^  it  is  hoped  to  get  beyond  the  reach  of 

*Iii  oar  breeding  c^frea  these  hlbernatinfl:  spedmene  (Edirewood)  gave  the  imaffo  In  moderate 
number  from  April  28  to  May  8,  18B7.  and  the  proof  of  a  third  brood  in  onxf  latitude  la  conee* 
<iaent|y  complete. 

It  mniit  not  be  forgotten,  however.  In  thia  connection,  that  both  onr  own  obaervatlona  and 
thoae  of  othera  ahow  that  Indlvldnala  of  eaoh  generation  may  lie  dormant  in  the  pnparlnm  during 
the  whole  life  of  the  generation  following.  Anally  emenrlng  with  th^  detfirendanta  of  their  original 
contemporaries.  Tbonv  puparia  which  form  in  May  and  June  oiay  not  3'leld  tlii*  Iinatro  until  Sep- 
tember, and  thoae  whicn  form  in  volunteer  wheat  In  September  may  hibernate  and  emerse  In 
•prlng*  The  divlalon  Into  aeveral  broods  is  consequently  not  complete,  and  will  probably  be 
fonnd  less  and  less  so  as  one  passes  into  mors  northerly  latitudes. 

I  suspect  that  drought  may  retard  the  m^tamorphoeia  of  the  larva,  and  that  the  generations 
may  follow  each  other  more  closely  and  rapidly  In  wet  weather  than  In  dry. 
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the  flies,  which  these  frosts  will  kill  if  in  the  imago  stage.  If, 
however,  these  winged  flies  have  already  bred  in  volunteer  and 
early  wheat,  and  if  the  early  frosts  find  the  insect  in  the  hanly 
stage  of  larva  or  puparium,  the  flies  emerging  from  these,  as  they 
mature,  will  often  make  their  appearance  hciwccn  frosts  and  deposit 
their  eggs  on  the  youngest  wheat  accessible,  before  being  ovei-taken 
by  killing  cold.  As  late  wheat  is  then  in  a  condition  mojre  tempt- 
ing to  the  mother  fly  than  that  in  earlier  sown  fields,  it  is,  on  the 
whole,  more  likely  to  suffer  serious  injury. 

It  seems  to  be  sometimes  the  case,  however,  that  a  field  of 
early  wheat  infested  in  autumn,  in  the  usual  way,  will  develop  tiie 
imago  of  the  regular  autumnal  brood  so  early  that  it  may  be 
again  attacked  by  the  second  autumnal  brood  and  destroyed  before 
cold  weather  arrests  the  ravage.  Whether,  consequently,  the  wheat 
be  sown  early  or  late,  it  is  very  evidently  important  that  particu- 
lar attention  be  paid  to  the  volunteer  wheat  m  regions  subject  to 
injury  by  the  fly.  If  the  land  were  so  handled  that  the  volunteer 
wheat,  rye,  and  barley  were  not  allowed  to  spring  up,  or  if  they 
were  killed  everywhere  as  fast  as  they  should  appear,  no  midsum- 
mer brood  could  develop,  and  the  fall  grain  would  be  much  less 
liable  to  attack.  The  late  wheat  especially  would  be  protected, 
and  late  sowing  would  have  the  desired  effect.* 

Neither  spring  wheat  nor  barley  are  raised  in  Southern  Illinois, 
but  it  may  be  proper  to  add  that  if  they  were,  they  would  greatly 
complicate  the  problem  of  protecting  the  wheat  from  the  Hessian 

fly. 

I  believe,  however,  that  a  more  valuable  use  of  the  facts  in  the 
case  may  be  made  than  this.  Although  our  knowledge  of  the  fly 
does  not  lead  us  to  believe  that  it  is  perfectly  three-brooded,  and 
does  not  even  justify  us  in  assuming  that  all  the  winged  flies 
coming  out  before  and  soon  after  harvest  will  deposit  their  eggs 
in  volunteer  wheat  if  this  is  offered  them,  yet  it  is  certain  that  a 
large  part  of  them  will  do  so;  and  our  recent  observations  indicate 
that  the  residue  which  will,  under  these  circumstances,  delay  their 
ovipositionf  until  a  moderately  late  sowing  time,  is  so  small  that 
it  would  be  unlikely  to  do  any  great  harm.  Or,  in  other  words, 
our  present  information  warrants  us  in  saying  that  if  the  fly  is 
given  an  opportimity  to  breed  in  volunteer  wheat,  and  if  tlie 
progeny  resulting  are  destroyed  before  the  transformation  to  the 
winged  insect,  damage  by  the  fly  would  be  greatly  lessened,  if  not 
practically  prevented,  in  the  latitude  of  Southern  Illinois. 

The  mode  of  procedure  which  here  naturally  presents  itself  is 
such  a  management  of  the  land  as  will,  first,  encourage  the  growth 

•A  dry  seaaon  is  neually  favorable  to  Insect  development,  but  the  Heeslan  fly  has  been  connid- 
ered  an  exception  to  this  very  general  rale.  It  seems  poRslble  that  this  seemlnidy  detrimentel  1d- 
flnence  of  dry  vreathermajr  be  doe  to  the  faflnre  of  volunteer  wheat,  and  the  consequent snpprcislon 
of  the  summer  brood. 

tit  Is  by  most  writers  beUeved  that  the  female  ima^o  cannot  delay  oviposltion.  but  thatllr- 
ing  only  a  few  days,  she  must  lay  her  eggs  at  once,  whether  eonditlons  ar«  fkvorable  to  their  de- 
velopment or  not. 
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of  volunteer  wheat  and,  second,  destroy  this  at  a  time  to  catch 
the  progeny  of  the  earlier  breeding  flies  before  they  have  had 
time  to  mature.  Just  what  the  details  of  this  procedure  should 
be,  is  a  question  for  the  farmer  rather  than  for  the  entomologist; 
but  I  supx)ose  that  the  conditions  may  best  be  met  by  plowing 
the  stubble  rather  early,  to  give^  the  volunteer  wheat  a  chance  to 
start,  and  then  so  timing  the  planting  that  this  wheat  may  be 
killed  by  the  final  preparation  of  the  soil  (say  with  a  rotary  har- 
row) just  before  the  grain  is  sown  for  the  regular  crop.  In  other 
words,  what  is  wanted  to  give  effect  to  this  idea  is  a  definite  in- 
terval between  plowing  and  sowing,  and  a  final  treatment  of  the 
soil  such  as  will  kill  the  volunteer  wheat.  It  is  not  necessary 
that  either  plowing  or  sowing  should  be  done  at  any  uniform 
time,  but  only  that  the  proper  interval  be  preserved  between  them. 
For  more  precise  indications  we  must  wait  until  another  year  has 
given  us  an  opix)rtunity  to  verify  this  season's  results  and  to  re- 
concile, if  possible,  some  discrepancies  between  our  own  observa- 
tions and  those  of  our  correspondents;  but  the  interesting  fact  re- 
mains that  the  early  breeding  of  the  fly  in  volunteer  wheat  is  a 
weak,  point  in  its  life  history,  of  which  we  may  reasonably  hope 
to  take  advantage  for  the  overthrow  of  this  great  enemy  of  wheat 
culture  in  Illinois.* 

If  it  should  prove  to  be  true  that  a  much  larger  percentage  of 
the  fly  than  I  have  estimated  continues  in  the  stubble  in  midsummer, 
we  shall  then  simply  have  to  revive,  as  an  adjunct  to  the  protective 
measure  above  outlined,  a  preventive  method  already  often  recom- 
mended; viz.,  that  of  using  every  opportunity  to  burn  the  stubble 
after  harvest  and  to  destroy  the  screenings  from  the  thresher,  in 
which  such  of  the  puparia  will  appear  as  were  carried  away  with 
the  straw.  By  a  general  practice  of  these  precautions,  it  is  now 
very  likely  that  the  Hessian  fly  could  be  in  veiy  great  measure 
controlled. 

I  add  two  calendars  summarizing  in  tabular  form  the  entire 
mass  of  our  data  respecting  the  life  history  of  the  Hessian  fly  in 
the  southern  part  of  the  State.f  The  first  of  these  tables  exhibits 
the  dates  and  localities  of  all  our  collections  and  observations  of 
the  fly  in  its  various  stages,  while  the  second  presents  an  abstract 
of  the  results  obtained  by  breeding  only.  The  numbers  in  paren- 
theses on  the  second  table  in  the  columns  devoted  to  imagos  and 
eggs,  refer  back  simply  to  the  figures  at  the  left  of  the  table,  and 
indicate  the  original  lots  from  which  imagos  and  eggs  were  bred. 


'Fortaaately  the  measnre  here  recommended  against  the  Hessian  fljr  will  be  equally  effective 
agalnrt  a  companion  Insect,  sometimes  scarcely  less  ii^Jurioas,  viz.,  the  wheat  bnib  worm,  Ufto- 
myta  americanat  since  the  second  brood  of  this  species  ocrnrs  in  volnnt<*er  wheat  at  substantially 
the  same  period  as  the  fly. 

1  Complete  to  Dec.  80, 1886.  The  divisions  between  the  broods  are  Indicated  by  the  heavy 
transverse  lines  In  each  colnmn. 


This  history  of  the  Hessian  fly  agrees  closely  with  that  of  the 
wheat  buJb  worm,  which  insect  is  now  also  known  to  be  unques- 
tionably three- brooded.  The  period  of  the  second  brood  coincides 
almost  exactly  with  that  of  the  Hessian  fly,  the  third  brood  agreeing 
also,  except  that  it  is  somewhat  retarded  in  its  later  stages,  hibernat- 
ing only  as  a  naked  larva,  and  Qot  reaching  the  imago  stage  until 
May, — nearly  a  month  later,  on  an  average,  than  the  corresponding 
stage  of  the  fly.  The  first  brood  of  the  Meromyza  is  correspond- 
ingly  later  than  the  other  in  its  origin,  bat  passes  through  its 
transformation  more  rapidly,  development  from  the  egg  to  the 
imago  occurring,  so  far  as  our  observations  show,  within  the  limits 
<of  a  single  month. 
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Calendab  of  the  Life  History  of  the  Hessian  Fly. 


No.-        Datk. 

Labym. 

PUPARIA. 

Imaoos. 

E0Q8. 

RXXAI&KS. 

1 
IM&rcb 

15 

1886 

Edgewood. 

2  AprU 

9 

1884 

Marshal  1. 

3     " 

10 

1888 

1888 

1888 

Centralfa. 

4.    *• 

14 

23 

6 

1888 

1888 

1888 
1866 

• 

Central  ia. 
From  Mo.  1. 
DuQuoln. 

0       ** 

15 

1880 

1886 

Billett  Station. 

I'  '' 

17 

1888 

1883 

Odin. 

9     »» 

19 

1884 

Albion. 

lo'     '» 

21 

1884 

Marfball. 

11    •* 

W 

1888 

Decatnr. 

12      »« 

26 

1884 

1884 

Robtneon. 

i?i  ;* 

28 

1884 

1884 

Robin  eon. 

141      n 

27 

1884 

1884 

Mt.  Carniel. 

15      *» 

28 

1888 

Bred  from  No.  6. 

le,   ♦» 

28 

1886 

Bred  from  No.  7. 

17     •» 

80 

1884 

Carml. 

l^     »t 

81 

1884 

Eldorado. 

19  Jane 

2 

1884 

1884 

Robinson. 

•Si     »» 

8 

1883 

Macoupin  county. 
West  Union. 

21      ♦♦ 

8 

1884 

2>2      1* 

8 

1884 

Villa  Ridge. 
Bred  from  No.  6. 

2ai     »* 

4 

1888 

04I     ki 

4 

1884 

Anna. 

25'     •• 

6 

1884 

DuQnoln. 

36      »* 

7 

1884 

DiK'uoin. 

27      »• 

8 

1886 

Bred  from  No.  7. 

as    '» 

12 

1888 

OuQiioin, 
Hoblnson,  Tonng. 
Bred  from  No.  6. 

80     •» 

14 

16 

1884 

1884 

1888 

31     •* 

17 

1886 

Edgewood. 

3',''     • « 

17 

1886 

Bred  from  No.  7« 

33      *• 

17 

1884 

Robinson. 

ail     ♦' 

17 

1884 

Bred  from  No.  22. 

as    ♦» 

18 

1884 

Anna. 

»>,    »» 

20 

1884 

Robinson. 

37      " 

20 

1884 

Bred  from  No.  10. 

9<     * ' 

20 

1884 

Bred  from  No.  22. 

of<      ' » 

22 

1884 

Bred  from  No.  24. 

" 

4U,     *• 

22 

1884 

Bred  from  No.  21. 

41      •* 

2i 

1884 

1384 

Robinson. 

«;  *' 

24 

1884 

Anna. 

4a,    •♦ 

25 

1884 

Marshall.    Contain  living 

lanrae. 

41      «» 

38 

1883 

Warsaw. 

45      ♦* 

27 

18S4 

Robinson. 

4»>      *» 

28 

1884 

Bred  from  No.  41. 

47      ** 

28 

1884 

Bred  from  No.  21. 

4M>      i» 

29 

1888 

Godfrey. 

iu      »• 

80 

1888 

Jersey^ille. 

50»     ♦• 

80 

1S(U 

Contain  living  larvn . 

M'Jaly 

1 

18H4 

Marshall. 

52i     *♦ 

4 

1883 

DuOuoin. 

Bred  from  No.  81. 

68'     «' 

5 

1886 

54      »* 

6 

1884 

Marshall. 

M      «' 

7 

1883 

Effingham. 

66!     •* 

7 

1H84 

Contain  living  larvK. 

57i     •« 

9 

1S88 

Villa  Ridge. 

GS,      i« 

12 

1 

ISJM 

Arm  a. 

M*.     *« 

20 

1H83 

DuQuoin. 

611    ^^ 

6 

1883 

Du(  uoin. 

7 

lb83 

DuC  uoin. 

82'Stfpt. 
68,     »♦ 

6 

22 

1886 

1K83 

1888 

Cenlralia. 
Edgewood. 

64'     »• 

28 

1886 

1886 

Billett  Station. 

teOct 

2 

1886 

From  No.  68. 

fiT"     « * 

12 

18 

1886 

1886 

1886 

1886 

Edgewood. 
Bred  from  No.  63. 

68'     •» 
69'     » « 

20 

1884 

Robinson. 

29 

1886 

Bred  from  No.  68. 

70 
71 

4k 

Nov. 

29 

2 

1886 

1886 

1886 

1886 

Bred  from  No.  68. 
Billett  SUtion. 

72 

»4 

16 

1886 

18H6 

Edgewood, 
Albion. 

78 

It 

88 

1886 

1H86 

74 

Dec. 

9 

1888 

1883 

Anna. 

V5 

<4 

27 

1883 

Albion. 

-3 
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SOMMABY  OF  BbEEDIKO-GaOE  BeSULTB. 


No. 

DATS. 

Labvjb. 

PUPARXA. 

IXAAOS. 

Boos. 

BXXABKB. 

1  March  16 

1886 

8 
5 

AprU     10 

^'       28 

1883 

1888 
0)* 

1888 

Central  ia. 

6 

May       6 

1R8S 

1888 

DnQnoin. 

1 

'*      15 

1886 

1886 

10 

**        21 

1884 

1884 

Marshall. 

15 
16 

'«       28 

*'       28 

i^ 

21 

Jane      8 

1884 

West  Union. 

22 

8 

1884 

Villa  Ridce. 

28 

4 

(6) 

24 

4 

1884 

Anna. 

27 

•*         8 

0 

80 

»•       16 

(6) 

81 

»•       17 

1886 

Edgewood. 

82 

»*       17 

(22) 

34 

*•       17 

37 

••       20 

(10) 

88 

'»       20 

(22) 

39 

*•       22 

(24) 

40 

*•        22 

(20) 

41 

**       24 

1884 

Boblneon. 

46 

»«       28 

(41) 

47 

*•       28 

(20) 
(81> 

West  Union. 

58 

July        6 

68 

Sept,     22 

1886 

66 

Oct.         2 

(68) 

66 

•♦       12 

1886 

1686 

67 

•*       18 

(66) 
(68) 
(68) 

(66) 

69 

'*        22 

TO 

•»        80 

(68) 

*The  flgares  m  parentheses  refer  back  to  the  original  breeding-cage  lot,  aa  numbered  In  the  left- 
hand  column  of  the  table. 
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ON  THE  LIFE  HISTORY  OF  THE  WHEAT  BULB   WORM 

{Meromyza  americaiia^  Fitch). 

This  beautiful  and  interesting  insect  develops,  as  our  acquaint- 
ance with  it  improves,  from  the  author  of  a  conspicuous  but  in- 
significant mischief  (as  it  was  known  three  years  ago)  to  a  dan- 
gerous and  occasionally  very  destructive  secret  enemy  to  wheat 
culture  in  the  United  States.  Having  published  an  elaborate  ac- 
count of  it  in  my  Report  for  1883,  I  give  here  only  a  brief 
summary  of  the  facts  nitherto  ascertained  concerning  its  life  his- 
tory, with  a  report  and  discussion  of  the  observations  of  the 
present  season. 

Previous  to  the  publication  of  that  article  the  species  was  re- 
garded as  single-brooded.  I  there  gave,  however,  evidence  of  the 
existence  of  a  second  brood,  summarizing  the  facts  as  follows:* 

From  the  above  we  may  infer  with  certainty  the  existence  of 
two  broods  of  this  insect,  the  larvae  of  one  appearing  in  autumn 
and  of  the  other  in  summer.  It  must  be  admitted  also,  that  we 
have  not  excluded  the  bare  possibility  of  a  third  brood,  at  least 
under  favorable  circumstances,  which  may  develop  in  August  and 
September  in  volunteer  wheat  and  rye,  or,  possibly,  in  grass,  or 
some  other  plant. 

^'Assuming  that  there  is  no  such  brood,  we  find  the  life  history 
to  be  about  as  follows:  The  eggs  from  the  autumnal  brood  of 
the  flies  are  doubtless  laid  as  soon  as  the  wheat  is  ready  for 
them.  From  these  eggs  the  worms  hatch  in  September  and  Octo- 
ber, doing  usually  much  damage  to  wheat  in  fall,  but  continuing 
the  work  in  spring.  By  the  middle  of  April  they  commence  to 
pupate,  but  do  not  all  complete  this  transformation  before  the  middle 
of  May.  The  pupal  state  lasts  about  a  fortnight,  the  flies  emerg- 
ing from  May  1  to  June  1,  or  thereabouts. 

''Late  in  May  and  early  in  June  the  eggs  for  the  next  brood 
are  laid  under  and  about  the  sheaves  of  the  upper  leaves  of  the 
now  heading  wheat  and  rye;  and  these  hatching,  the  larvee  of  the 
second  brood  make  their  way  inward  to  the  tender  base  of  the 
young  pedicel  of  the  head,  just  above  the  upper  joint    Here  they 

*Pa«M  21  And  82. 
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may  be  found  feeding  on  the  tissues  of  the  stem  from  the  middle 
of  June  to  the  first   of    August,    by   which    latter    date   all   have 

Eupated  f^nd  most  have  transformed  to  winged  flies.  These  have 
een  seen  to  emerge  from  the  pupa  at  intervals  from  July  4  to 
August  5,  and,  in  all  probability,  then  remain  in  waiting  for  an 
opportunity  to  lay  their  eggs  on  the  earliest  wheat  to  appear." 

A  brief  note  in  the  Report  for  the  following  year  (1884)  p.  54, 
confirms  the  above  account  by  mention  of  the  occurrence  of  half- 
grown  larvae  in  rye  October  31.  It  is  now  rendered  probable,  how- 
ever,  that  these  larva?  were  descendants  of  an  earlier  brood  by 
which  the  same  rye  had  been  infested,  the  field  in  which  these 
occurred  having  been  sown  for  pasture  July  9.  At  any  rate  the 
observations  of  the  present  year  in  experimental  wheat  sown  for 
the  study  of  the  life  history  of  the  Hessian  fly,  show  unques- 
tionably the  existence  of  an  additional  brood  in  volunteer  wheat 
in  August  and  September,  the  corresponding  stages  of  this  insect 
occurring  side  by  side  with  those  of  the  Hessian  fly,  or  possibly, 
on  an  average,  somewhat  earlier. 

The  inference  of  an  additional  brood  was  first  announced  in  a 
paper  read  by  me  August,  1886,  before  the  Entomological  Club  of 
the  American  Association  for  the  Advancement  of  Science,  a  brief 
abstract  of  which  was  printed  in  the  "Canadian  Entomologist"  for 
September,  1886.  The  same  fact  was  also  stated  in  a  paper  on 
^'Entomological  Progress  in  Illinois,"  printed  in  the  "Prairie 
Farmer"  for  November  13,  1886. 

My  first  notes  of  the  year  on  this  subject  were  made  August  4, 
as  the  result  of  a  visit  to  an  experimental  wheat  plot  sown  July 
13,  at  Billett  Station,  in  Lawrence  county.  This  wheat  had 
sprung  up  finely  and  was  at  that  date  from  one  to  four  inches 
high.  About  a  week  earlier,  the  owner  had  noticed  that  it  had 
ceased  growing,  or  was  even  dwindling  away,  and  now  from  one 
half  to  two  thirds  of  it  was  dead,  many  of  the  plants  entirely 
gone,  and  others  with  the  central  leaf  withered  and  the  growth  of 
the  plant  arrested.  The  base  of  this  dead  leaf  was  always  gnawed 
or  eaten  within  the  sheath,  and  in  every  case  where  the  author 
of  this  mischief  could  be  found  (probably  in  about  ten  per  cent. 
of  the  damaged  plants)  it  proved  to  be  the  larva  of  Meromyza, 
varying  from  haH  size  to  full  grown.  -On  a  single  leaf  the  eggs 
of  the  species  were  found  still  unhatched.  Additional  larvae,  now 
full  grown,  were  obtained  from  this  field  September  3.  By  the  5th 
September  most  of  these  had  formed  puparia,  and  the  fli^ 
emerged  September  28.  From  other  larvae  obtained  September  11,  no 
Meromyza  imagos  were  bred,  but  several  of  the  commonest  parasites 
of  the  species,  Codinixis  meromyzce,  Forbes,  appeared  in  the  breed- 
ing cage  about  two  weeks  later. 

From  a  plot  of  wheat  sown  at  Edgewood,  August  5,  the  larvae 
were  obtained  on  the  22d  September,  and  a  single  adult  Meromyza 
resulted  October  22.  Larvae  of  this  brood  (or  possibly  the  next)  con- 
tinued to  appear   in    small   numbers  in  our   collections   until  the 
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r2th  October.  During  all  this  time  no  imagos  could  be  got  by  wide- 
spread and  diligent  sweeping.  On  the  l4th  of  that  month,  how- 
ever, no  larvae  occurred  m  the  experimental  plots,  but  a  single 
imago  was  taken  in  the  one  at  Edgewood.  Again,  on  the  27th 
October,  an  imago  occurred  in  our  collection  at  Champaign.  On  the 
3l8t  October,  1884,  half-grown  larvae  were  found  in  rye;  on  the  2d 
November  a  single  larva  occurred  in  wheat  at  Billett  Station;  and  on 
the  16th  November  full  grown  larvae  were  obtained  at  Edge  wood.  .The 
passage  from  the  second  to  the  third  brood  of  this  species  occurs, 
consequently,  in  October. 

To  these  data  I  will  only  add  the  following  record  of  times  and 
places  of  occurrence  of  th^  imago  of  the  third  brood.  This  was 
taken  in  wheat  at  Danville  on  the  20th  May;  at  Urbana  on  the 
2l8t;  at  West  Union,  in  Clark  county,  on  the  24th;  at  Mt.  Carmel 
on  the  28th;  at  Anna  on  the  6th  June;  and  at  Champaign  «Tune 
18,  at  which  latter  date  the  larvae  of  the  following  generation  were 
also  already  to  be  detected  in  the  part  of  the  stalk  just  above 
the  upper  node. 

Besides  my  own  contributions,  we  have  a  series  of  observations 
made  by  Mr.  F.  M.  Webster,  an  assistant  to  the  Entomologist  of 
the  United  States  Department  of  Agriculture,  published  partly  in 
1885*  and  partly  October  bO,  1886.t  These  observations,  made  in  the 
same  latitude  as  my  own,  confirm  the  interpretation  of  the  facts 
here  given  and  extend  somewhat  the  periods  of  the  different 
stages  of  the  insect.  They  are  incorporated  in  the  calendar  on 
another  page,  but  need  not  be  separately  discussed. 

Prof.  A.  J.  Cook,  of  Michigan,  reported  in  the  "Prairie  Farmer" 
for  August  21,  1886,  the  frequent  occurrence  of  the  wheat  bulb 
worm  in  the  stems  of  oats,  upon  which  it  produced,  of  course, 
the  same  effect  as  upon  wheat  and  rye.  He  also  suggests  the 
possibility  of  its  working  in  autumn  in  volunteer  oats. 

These  data  may  be  generalized  in  the  following  summary  ac- 
count of  the  life  history  of  the  species.  The  eggs  of  the  first 
brood  are  laid  in  May  and  June,  the  generation  of  larvae  result- 
ing continuing  into  July,  but  commencing  to  pupate  in  June»  and 
first  reaching  the  imago  stage  early  in  July.  These  imagos 
doubtless  live  until  August,  during  the  early  part  of  which  month 
the  eggs  are  laid  for  the  second  brood.  The  larvae  of  this  brood 
may  be  found  in  August,  September,  and  October,  transformations 
probably  commenciug  during  the  latter  part  of  August.  Certainly 
imagos  occur  during  September  and  October;  and  the  eggs  for 
the  third  or  winter  brood  are  laid  in  September,  so  far  as  observed. 
The  larvae  resulting  from  these  eggs  in  October  and  November, 
hibernate  without    transformation  and   continue    until  the    middle 


*Rflp.  Com.  Agr.  for  18K4,  p.  889. 

tPnrdae  UnlT..  Scbool  of  Agr.,  Bull.  No.  9.  p.  6. 
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of  May,  some  of  them  pupating,  however,  as  early  as  the  5th 
April.  Finally,  the  imagos  from  these  pupsa  appear  in  May  and 
June. 

We  are,  unfortunately,  unable  to  say  as  yet  whether  this  insect 
is  dependent  on  an  opportunity  to  breed  in  volunteer  grain,  whether 
it  may  breed  in  other  grass-like  plants,  or  whether  it  may,  on  oc- 
casion, suppress  its  midsummer  brood  and  content  itself  tempora- 
rily with  two  generations  a  year. 

The  fact  that  the  bulb  worm  occurs  in  volunteer  wheat  con- 
temporaneously with  the  fly  and  in  the  corresponding  stages, 
makes  available  for  the  control  of  this  insect  the  measures  recom- 
mended against  its  better-known,  companion.  To  recapitulate  these 
briefly,  if  stubble  ground  be  so  managed  as  to  promote  a  growth  of 
volunteer  grain  at  such  an  interval  before  seeding  that  the  final 
preparation  of  the  soil  will  destroy  the  young  growth  while  the 
bulb  worms  infesting  it  are  still  too  young  to  complete  their  trans- 
formation, this  must  necessarily"  check  the  multiplication  of 
the  pest,  if  it  does  not  completely  arrest  it  There  is,  however, 
a  possibility  that  this  insect  will  be  found  to  breed  in  volunteer 
oats  as  well  as  in  the  winter  grains,  in  which  case  the  method 
outlined  above  will  probably  be  of  less  effect  than  for  the  Hessian 
fly. 

One  interesting  feature  in  the  natural  history  of  this  species 
still  remains  undetermined.  At  present  no  mode  of  hibernation  of 
the  Meromyza  is  known  except  that  in  the  larva  stage  in  winter  wheat 
or  rye;  but  the  imago  has  been  decidedly  abundant  in  summer  in 
regions  where  winter  grain  is  raised  in  very  small  quantity,  and 
where,  nevertheless,  it  did  not  suffer  noticeably  from  insect  injuries. 

We  have  here,  consequently,  grounds  for  the  suggestion  that 
this  species  may  develop  in  other  plants  than  the  various  grains 
which  alone  it  has  hitherto  been  known  to  attack. 
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Calendab  of  Meromyza  americana,  Fitch. 

(The  single  flgarea  in  the  coIumnB  indicate  the  namber  of  the  brood.) 


No. 

Date. 

Egge. 

Larv»!. 

PupflB. 

Imag08. 

Locality. 

Kemarks. 

I'Mar. 

\%.. 

8 
8 
8 
8 
8 
8 

Cuba 

Full  grown 

2l      »* 

20.. 
10.. 
12.. 
21.. 
27.. 
4.. 

tl 

tr 

8  Attr. 

tl 

It 

4 

-\-t 
1 1 

ft 

«  t 
tt 
tt 
tt 
tt 
tt 
t  « 
1 1 
tt 
t  t 
tt 
1 1 
tt 

Jane 
tt 

tt 

tt 

1 1 

n 

tt 

tt 
•  1 
Jalv 

8 

Oentralia 

5 

It 

6 

8 
8 
8 
8 
8 
8 
8 
8 

""a" 

8 
8 
8 
8 

8* 

3 
8 
8 
8 

Heyworth 

7 

Bred  from  No.  8 

8 

6.. 

Cnba 

•  1          tt 

9 

8.. 

t*           It 

10 

9,. 

it          1 1 

11 

10. 

tl          tt 

19. 

1^ 

8 

Caba 

13 

18.. 

Bred  from  No.  8 

14 

1? 

tt           1 1 

15 

ST). 

Danville 

Scarce 

1A 

21.. 

Urbana 

17 

?a,. 

Decatur 

"•••  ••••••  ••••  ••  ••••  ••   ■•••  ••  •••••• 

18 

24.. 

West  Union 

••••••         •      •     •«•«••••■•••■••••••••■* 

19 

24 

8 
8 
8 

a 

8 
8 

Normal 

Swept  from  wheat  and  meadows. 

20 

2R.. 

Mt.  Carmel 

21 

80.. 
1,, 

1 

Decatar 

From  No.  17 

*2» 

Cuba 

Bred  from  No.  12 

2S) 

8.. 

Anna 

Rare 

«4 

8  . 

Oxford,  Ind 

From  wheat  fields 

2R 

14.. 

1 
1 
1 
1 

II 

Champaign 

KentlandT  Ind 

Nearly  full  grown 

96 

16.. 
18.. 
18.. 
24.. 

i/              Pi 

vn 

Wheat  straws  above  upper  node. 

•» 

i" 

i» 

Oxford,  Ind 

m 

26.. 
1.. 

4.. 

1 

1 

Warsaw 

81 

1 

Cuba 

83;     *^ 

DuQnoln 

Swept  from  wheat  stubble 

83 

tt 
1 1 

14.. 

*• 

Anna  *. 

8i 

18.. 

Oxford,  Ind 

Emerging 

as!    •» 

21,, 

Lafayette,  Ind 

Oxford,  Ind 

86 

tt 

t  t 
tt 

8epC 

t  4 
tl 
tt 
tt 
tt 

28,. 

It 

87 

4.. 

27.. 

2 

2 

Billett  Station 

Indiana. 

Half  to  full  grown 

In  volunteer  wheat 

■88 

2 
2 

2 

2  * 

89 

81.. 

81.. 
.   8.. 

2 

2 
2 

II 

Emerging.   Swept    from    buck- 
wheat  

From  volunteer  wheat 

40 

tt 

41 

Billett  Station 

4« 

2 

Indiana. 

Bred  from  No.  40 

-48 

5., 

2 
2 
2 

Bred  from  No.  41 

44 

r».. 

2*' 

2 

Indiana. 

Oxford,  Ind 

Swept  from  volunteer  wheat. ... 

46 

6.. 

48 

7.. 

Bred  from  No.  40 

47      ** 

7,. 

Centralia 

Swept  from  wheat  stubble 

From  No.  46 

48      " 

^0.. 
11.. 

8 

49 

t  1 
tt 
tt 
t  ( 
tt 
tt 
t  t 

Oci. 
1 1 

It 

1 1 

tt 
tt 
tt 
<i 

Nov. 
1 1 

tt 

2 
2 
2 
2 
2 

Billett  Station 

fiO 

11 

Bred  from  No.  45 

«1 

18.. 

It           II 

62 

18.. 

II           It 

88 

20,, 

*•           *'    40 

54 

22.. 

28,. 

2 

£dgewood 

55 

2 

Bred  from  No.  41 

60 

1.. 
8  . 

8  ? 

Indiana  

II 

Bred  from  volunteer  wheat 

57 

Swept  from  young  wheat 

W3 

7.. 
12.. 
14.. 

8  ? 
8  ? 

Billett  Station 

6fl 

tl 
Edgewood 

Ualf  to  full  erown 

80 

2 
2 
2 

Swept  from  young  wheat 

Brea  from  No.  54 

■81 

22.. 

82 

27.. 

Champaign 

Normal 

Swept  from  young  wheat 

Halt-grown,  in  rye 

M 

81.. 
2.. 

5.. 

8 
8 
8 
8 

84 

Biliett  Station 

8n 

t% 

6fl 

16.. 

Edgewood 

40 


ON    AN    OUTBEEAK    OF   INJUEIOUS   LOCUSTS  IN 

CENTRAL  ILLINOIS. 


BY  CLARENCE   M.   WEED. 

In  an  article  published  as  one  of  the  series  of  "Miscellaneous 
Essays  on  Economic  Entomology,"*  issued  from  this  office  last 
year,  the  writer  recorded  a  few  of  the  more  important  facts  con- 
cerning an  outbreak  of  two  common  locusts — the  red-legged  lo- 
cust {Pezoteiiix  femur-rubrum),  and  the  olive  locust  (P.  differen- 
tialis) — which  occurred  in  Central  Illinois  during  the  summer  of 
1885.  I  have  there  reported  the  approximate  boundaries  of  the 
infested  area,  the  extent  of  injury  within  that  area,  and  such  ob- 
servations as  I  had  been  able  to  make  upon  the  situation  and 
condition  of  the  locust  eggs  at  the  beginning  of  the  winter  of 
1885-86.  It  is  proposed  in  the  present  paper  to  bring  the  record 
up  to  the  autumn  of  1886,  when  the  observations  cectsed,  and  to 
present  a  few  general  considerations  which  it  is  hoped  may  form 
a  useful  contribution  to  the  subject  of  entomolc^cal  prognostica- 
tion. 

In  the  paper  above  cited  I  have  shown  that  a  considerable  pro- 
portion of  the  eggs  had  been  destroyed  by  various  insect  and 
other  enemies  during  the  autumn  of  1885, — the  most  useful  of 
these  enemies  being  the  larvae  of  the  ground  beetles  (Carabidffs), 
and  those  of  the  blister-beetles  (Meloidae).  Late  in  March,  1886, 
the  region  was  again  visited,  and  extended  observations  were  made 
upon  the  condition  of  the  eggs.  The  meloid  larvse  were  pre6ent> 
though  in  the  quiescent  coarctate  condition  in  which  they  pass 
the  winter;  but  many  of  the  carabid  larvf©  had  already  begun  to 
work  upon  the  eggs.  The  most  remarkable  feature  of  the  situa- 
tion, however,  was  the  extraordinary  abundance  of  the  red  locust 
mite  {Trombidium  locustarum)  which  was  everywhere  present  on 
and  beneath  the  soil  surface.  At  French  Grove,  March  22,  these 
mites  were  just  beginning  to  come  out  of  the  ground;  and  in 
many  pastures  from  one  to  four  of  them  could  be  seen  on  every 
square  foot  of  surface.  By  the  roadsides  they  also  swarmed  At 
Monica,  on  the  farm  of  Mr.  W.  E.  Elliot,  thirteen  of  the  mites 
were  counted  within  a  surface  area  of  one  square  foot 
*  I  111  I   1 1  ■»— ^— ^— ""^^ 

*Jlep.  Ul.  St.  B<J.  A.gr.  1886,  appendix*  pp.  48-66. 
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These  mites  were  repeatedly  seen,  both  in  the  field  and  labora- 
tory, in  the  act  of  sucking  locust  eggs;  and  I  believe  that  they 
did  more  to  check  the  outbreak  than  any  other  agency. 

CONDITION  OF  THE  EGGS. 

It  may  be  worth  while  to  give  here  some  of  the  details  from 
my  notes,  showing  the  condition  of  the  eggs  in  the  French  Grove 
region,  March  22-24.  In  a  pasture  belonging  to  Mr.  E.  C.  Davis, 
where  the  locusts  had  been  exceedingly  destructive,  forty-nine  egg- 
masses  were  found,  thirty-two  of  which  had  been  destroyed,  in 
this  field  carabid  larvae  and  red  mites  were  abundant  and  the 
coarctate  larvae  of  certain  meloids  were  not  uncommon.  In  a 
meadow  on  the  same  farm,  where  also  great  damage  had  been 
done  the  previous  season,  a  single  egg  pod  was  found,  the  eggs 
having  been  destroyed.  In  another  pasture,  belonging  to  Mr.  J. 
C.  Slocum,  five  egg-masses  were  found,  all  of  which  had  been  in- 
jured. Three  meloid  coarctate  larvae  were  here  taken,  and  several 
carabid  larvae.  Twenty-seven  of  the  pods  were  found  in  a  pasture 
belonging  to  Mr.  Jacob  Moore,  but  twenty-two  of  them  had  been 
destroyed.  Carabid  beetles  were  here  abundant,  and  a  few  carabid 
larvae  were  seen,  as  were  also  two  Epicauta  or  Macrobasis. 

I  next  examined  a  forty-acre  meadow  belonging  to  Mr.  Geo.  M. 
Moore,  which  had  been  largely  destroyed  by  the  locusts  the  pre- 
vious summer.  A  pai-t  of  it  had  been  plowed  late  in  autumn,  but 
I  could  see  no  difference  in  the  per  cent  of  pods  injured  on  the 

{)lowed  and  unplowed  portions.  Twenty-one  egg  masses  were 
ound,  nine  of  which  had  been  destroyed.  The  injured  remains  of 
three  pods,  and  two  others  in  which  the  eggs  were  intact,  were 
found  on  the  farm  of  Mr.  Wm.  Andrews.  Along  the  roadside 
various  situations  were  examined  and  four  masses  were  found,  two 
of  them  being  uninjured. 

Thus  far,  in  the  eleven  situations  examined  there  were  found  a  total 
of  one  hundred  and  three  egg-masses,  seventy  four  (or  about  sev- 
enty-three per  cent. )  of  which  had  been  destroyed.  This  probably 
fairly  represented  the  condition  of  the  locust  eggs  throughout 
that  locality  at  that  time,  as  especial  pains  were  taken  to  make 
examinations  in  fields  remote  from  each  other,  and  in  which  the 
conditions  varied. 

ABUNDANCE  OF  LOCUSTS   IN  1886. 

The  region  was  not  visited  again  until  June  4  and  6,  1886,  when 
the  country  about  Elm  wood,  French  Grove,  and  Monica  was  thor- 
oughly examined  for  young  locusts,  which  were  then  mostly  about 
a  week  old.  As  a  result  they  were  found  to  be  everywhere  ex- 
tremely scarce;  and  I  did  not  hesitate  to  express  the  opinion  that 
in  all  probability  there  would  be  no  appreciable  locust  injury  in 
that  region  during  the  summer  of  1886.  The  red  mites  had  evi- 
dently completed  the  good  work  begun  by  the  carabid  and  meloid 
larvae,  and  destroyed  a  large  proportion  of  the  eggs  yet  present  at 
the  opening  of  spring. 
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The  developmentB  of  the  summer  iustified  the  prediction  just 
mentioned.  No  injury  was  reported,  ana  the  locusts  were  remarkably 
.scarce  throughout  the  region  indicated* 

THE  CAUSES  OF  NEEDLESS   ALABM. 

While  in  Peoria  county  late  in  March  I  heard  occasional  rumors 
of  the  appearance  of  numbers  of  grasshoppers,  but  investigation 
showed  that  such  rumors  were  usually  founded  upon  the  occur- 
rence of  one  or  two  specimens,  generally  about  woodlands.  A 
little  later,  in  Knox  county,  I  heard  a  similar  report,  being  informed 
that  a  farmer  of  unquestionable  reliability  had  seen  grasshoppers 
frequently  in  his  meadow,  and  had  specimens  in  his  possessioa 
On  visiting  the  gentleman  I  found  that  the  statement  was  indeed 
true,  but  that  the  insects  were  half-grown  specimens  of  the  com- 
mon green-striped  locust,  Tragocephala  inridifasciata.  In  the 
meadow  where  these  had  been  taken,  half  grown  individuals  were, 
at  the  time  of  my  visit,  not  uncommon,  hopping  about  on  the 
grass,  although  the  ground,  in  many  parts  of  the  field,  was  cov- 
ered with  snow. 

Specimens  of  the  same  locust  were  received  April  9  from  Mr. 
R.  C.  Davis  of  Peoria  county,  who  wrote  that  they  were  very 
<;ommon  in  the  woods  about  five  miles  north  of  French  Grove. 

The  fact  that  this  insect  hibernates  in  the  larval  state  has  long 
been  known  to  entomologists.  Dr.  Harris  in  writing  of  it  nearly 
fifty  years  ago  remarked:*  "The  larvse  or  young  survive  the 
winter  sheltered  among  the  roots  of  grass  and  under  leaves."  And 
Dr.  Riley  has  notedf  that  they  are  often  the  cause  of  unnecessar}' 
alarm  concerning  the  visits  of  the  Eocky  Mountain  locust,  reports 
of  the  early  hatching  of  this  notorious  species  being  based  upon 
the  presence  of  the  young  green-striped  locusts  during  the  mild 
weather  of  early  spring. 

This  green-striped  locust  can  be  easily  distinguished-  from  either 
the  red-legged  or  olive  locust  by  the  peculiar  keel-shaped  form  of 
the  thorax  and  by  the  broad  green  stripe  on  the  anterior  wines. 
^*Like  so  many  other  species  of  its  family  it  occurs  in  two  well- 
marked  varieties,  one  in  which,  in  addition  to  the  stripes  on  the 
front  wings,  the  whole  body  and  hind  thighs  above  are  pea  green; 
the  other  in  which  this  color  gives  way  to  pale  brown.  In  both 
varieties  the  hind  wings  are  smoky  with  the  basal  third  greenish."+ 

At  the  time  of  my  last  visit  to  the  infested  region  (June  i  and 
5)  much  apprehension  prevailed  concerning  the  seeming  great 
probability  of  another  locust  attack.  It  was  commonly  believed 
that  the  pests  were  hatching  by  millions,  but  investigation  soon 
jshowed  that  this  also  was  a  case  of  mistaken  identity^  the  supposed 

*IiiBectfl  Ii^aiiouB  to  Vegetation.  3rd  ed..  p.  183. 

t  First  Rep.  U.  S.  Ent.  Com.,  p.  255. 

i  RUey :   Flret  Rep.  U.  S.  Ent,  Com.,  p.  256. 
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grasshoppers  being  only  the  various  stages  of  certain  leaf  hoppers 
— by  far  the  commonest  species  being  the  unfriendly  leaf  hopper 
Jassus  mimicus. 

As  has  so  frequently  been  the  case  when  our  indigenous  locusts 
have  become  destructively  numerous,  many  people  mistook  them 
for  the  Bocky  Mountain  locust,  and  were  unnecessarily  alarmed 
concerning  future  attacks  by  this  frightfully  destructive  pest.  It 
seems  useless  to  reiterate  what  has  so  frequently  been  said  on  this 
subject — that  the  Bocky  Mountain  locust  has  never,  and  in  all 
human  probability  can  never,  become  injurious  in  Illinois. 

CONCLUSIONS. 

The  following  general  considerations  bearing  upon  the  subject  of 
the  destructive  outbreaks  of  our  indigenous  locusts,  and  of  the  possi- 
bility of  forecasting  the  future  in  any  given  locality  where  these 
insects  are  numerous,  are  mainly  the  result  of  the  investigations  re- 
•corded  above.  Of  course  no  defiiiite  rules  can  be  laid  down  by  which 
predictions  can  be  made.  We  can  only  indicate  some  of  the  fac- 
tors to  be  taken  into  account  in  estimating  the  ratio  of  probabil- 
ity. In  all  cases  the  entomologist  must  carefully  survey  the  field, 
and  use  his  own  judgment  as  to  the  importance  due  to  each  fac- 
tor of  the  problem. 

Besides  the  arthropodous  animals  mentioned  below,  various  other 
■agencies — such  as  the  weather,  epidemics  of  contagious  diseases, 
etc. — must  at  times  be  taken  into  account. 

1.  Destructive  outbreaks  of  our  common  locusts  are  liable  to 
occur  in  restricted  localities  at  varying  intervals,  whenever  the 
-climatic  and  other  conditions  favor  their  development 

2.  There  will  generally  be  a  gradual  increase  in  the  numbers 
of  the  locusts  for  a  series  of  years,  until  the  culmination  is  reached, 
after  which  there  may  be  expected  a  great  and  sudden  decrease. 

3.  The  great  majority  of  the  eggs  are  deposited  in  grass  lands, 
— especially  in  pastures  and  along  roadsides, — and  these  situations 
should  be  examioed  for  the  eggs.  Here,  also,  the  young  locusts 
will  appear  at  a  time  when  they  are  most  easily  destroyed  by 
artificial  means. 

4  As  a  concomitant  of  this  locust  increase,  there  will  usually 
be  an  increase  of  the  Arthropoda  which  prey  upon  the  locusts  or 
their  eggs;  and  it  is  generally  owing  to  the  fact  that  these  enemies 
get  the  start  of  the  locusts  that  the  outbreak  is  checked. 

6.  Among  the  more  important  of  these  locust  enemies  which 
should  be  observed,  and  reckoned  upon  in  prognosticating,  are 
the  following: 

a.  The  red  locust  mite  (Tromhidium  locusiarum),  which,  when 
young,  attaches  itself  to  the  locusts  and  sucks  their  juices;  and 
later  attacks  their  egg^. 
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b.  The  common  species  of  blister  beetles  (Meloidce),  the  larr® 
of  which  prey  upim  locust  eggs. 

c.  The  larvsB  and  imagos  of  our  common  ground  beetles  (Ca- 
rabidce),  which  also  destroy  locust  eggs. 

(L  A  dipterous  egg-parasite  (possibly  Anihomyia  angusfifrons, 
Meig.),  which  had  destroyed  many  of  the  locust  eggs  in  Knox 
county  during  the  autumn  of  1885. 

Various  other  insect  enemies  may  occasionally  appear  in  si^^fi- 
cant  numbers.* 

*  For  a  dlBcnsplon  of  enemies  of  the  Rocky  Monntaln  locust  (tlte  majority  of  wbick  probably 
prey  apon  our  indigenous  species),  see  1st  Rep.  U.  S.  £nt.  Com.,  pp.  284-834. 


ON  SOME  COMMON  INSECTS  INJURIOUSLY  AFFECTING 

THE  FOLIAGE  OF  YOUNG  APPLE  TREES  IN 

THE  NURSERY  AND  ORCHARD. 


The  Apple  Tischeria. 

(Tisckeria  malifoliella,  Clemens.) 

OrJer  Lepidopteba.     Family  Tineids;. 


if  Ibe  Uxn.  (howlng  ti 


[A  Bmajl,  green,  footless  larva,  with  a  brown  or  black  bead,  iu- 
habiting  a  browu  tmm pet- shaped  mine  in  the  upper  portion  of 
the  le^] 
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LITER  AT  QBE, 


This  abundant  leaf  miner  was  first  described  in  1860  by  Dr. 
Brackenridge  Clemens  (Proc^  Acad.  Nat  Sci.,  Phila*,  Vol.  XIL,  p. 
208).  He  states  that  the  larva  mines  the  upper  surface  of  the 
apple  leaf,  and  that  "the  mine  is  flat,  at  least  until  the  larva  en> 
ters  the  pupa  state,  and  begins  as  a  slender  white  line,  dilating  as 
it  increases,  and  is  ultimately  formed  into  an  irregular  brownish 
colored  patch  which  is  somewhat  extended  over  the  beginning. 
This  is  then  shown  on  the  separated  epidermis  as  a  white  line  or 
streak.  The  head  of  the  larva  is  brown;  the  body  uniform  pale 
green;  first  segment  brownish,  with  a  short  vascular  greenish 
streak  When  the  pupation  begins  the  leaf  is  thrown  into  a  fold, 
which  is  carpeted  with  silk,  and  the  pupa  lies  within  it  This 
state  begins  about  the  latter  part  of  September,  and  the  imago 
appears  early  in  May." 

This  description  was  again  published  by  Mr.  Stainton  in  his  re- 
publication of  Dr.  Clemens*s  papers  on  "Tineina  of  North  America." 

The  species  is  next  mentioned  by  Mr.  V.  T.  Chambers,  of  Cov- 
ington, Kentucky,  in  Vol.  III.  of  the  "Canadian  Entomologist"  (p. 
208),  where  it  is  noted  as  having  been  bred  "from  leaves  of  dif- 
ferent species  of  Haw  (Crataegus),  Sweet-scented  Crab  (Pyrus  cor- 
onaria),  Blackberry  {Rubiis  villosus),  and  Raspberry  {Rubus  occi- 
denialis)"  He  adds  that  it  probably  mines  other  species  of 
Rosaceae.  On  page  50  of  Vol.  V.  of  the  same  journal  Mr.  C. 
aeain  mentions  this  insect  in  connection  with  several  others  that 
"feed  indifferently  on  the  leaves  of  Crataegus,  Prunus,  and  Malus;" 
and  in  the  sixth  volume  (p.  150)  he  makes  a  similar  mention  of 
its  food  plants. 

In  the  SteHiner  Eniomologtsche  Zeitung  (Vol.  XXXTV.,  p.  222), 
Messrs.  Frey  and  Boll  publish  a  brief  description  of  this  insect 
from  specimens  found  by  them  in  Germany  mining  the  leaves  of 
apple-trees  imported  from  America. 

There  was  next  recorded  an  additional  food  plant  of  the  species 
— the  dewberry  {Rubus  canadensis) — by  Mr.  Chambers,  in  the 
"Cincinnati  Quarterly  Journal  of  Science"  (VoL  II.,  p.  111).  He 
adds:  "Prof.  Frey  and  Mr.  Boll  mention  having  bred  a  species 
from  the  leaves  of  the  blackberry  {Rubus  villosus),  which  they  con- 
sidered distinct  from  malifoliella,  and  described  under  the  name 
of  T.  cenea.  They  also  state  that  they  have  bred  an  allied  species 
which  they  describe  as  T.  roseticola.  The  species  from  the  black- 
berry I  have  known  for  several  years.  I  have  not  considered  it 
distinct  from  malifoliella,  Clem. ;  and  I  regard  the  specimens  bred 
from  all  the  species  of  Rubus,  Crataegus,  and  Pyrus  as  belonging 
to  the  same  species— T.  malifoliella,  Clem.  T,  roseticohiy  I  have 
not  seen;  I  incline  to  doubt  its  specific  diflference  from  mali- 
foliella'' 

In  an  article  on  "Tineina  and  their  Food-plants"  (Bull.  U.  S.  Greol. 
&  Geogr.  Survey,  Vol.  IV. )  Mr.  Chambers  mentions  this  species  in 
the  list  of   those   feeding  upon  Crataegus,   Pyrus   coronaria,  and 
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P.  maluSj  but  omits  it  from  the  lists  of  those  affecting  Pninns  and 
BubuSy  giving  under  the  three  species  of  the  latter,  Tischeria 
cenea,  from  which  we  may  conclude  that  he  had  changed  his 
opinion  about  the  identity  of  the  forms  found  upon  Pyrus  and 
Bubus,  and  had  decided  to  consider  them  as  distinct  species.  T. 
roseticola  is  also  given  in  this  list  as  feeding  on  '^various  species- 
of  rose". 

In  his  "Index  to  the  Described  Tineina  of  the  United  States  and 
Canada,"  published  in  the  same  volume  as  the  paper  last  mentioned^ 
Mr.  Chambers  gives  these  three  species  under  their  separate,  names, 
and  does  not  treat  them  as  synonyms. 

Finally,  in  1883,  Mr.  A.  E.  Brunn  published,  in  the  Second  Be- 
port  of  tiie  Cornell  University  Experiment  Station  (pp.  155-157),  an 
article  on  the  "Tineidse  Infesting  Apple-trees  at  Ithaca,"  in  which 
he  gives  an  excellent  account  of  the  life  history  and  habits  of  thi& 
insect  (under  the  common  name  of  the  Trumpet  Mine  of  the 
Apple),  together  with  illustrations  of  the  mine,  larva,  and  ima^o. 
Mr.  Brunn  states  that  this  species  is  the  "most  abundant  of  Hie 
TineidsB  infesting  the  apple-trees  at  Ithaca,  nevertheless  it  is  not 
abundant  enough  to  do  them  any  material  injury." 

Of  the  mine  and  its  inhabitant  Mr.  Brunn  writes  as  follows: 

"The  mine,  (see  PL  VI.,  Fig.  la,)  commencing  in  a  glistening 
spot  where  the  egg  was  laid,  continues  for  a  short  distance  as  a 
narrow  line,  gradually  growing  wider,  and  then  suddenly  broadening 
out  into  an  irregular  expanded  portion  or  *body  of  the  mine,'  the  whole 
having  a  trumpet-shaped  appearance.  The  color  of  the  mine  on  the 
upper  surface  is  usually  some  shade  of  brown,  although  I  have  some- 
times observed  it  to  be  dirty  white.  From  the  under  surface  of  the 
leaf  the  mine  would  hardly  be  observed  unless  held  up  towards  the 
light  or  examined  closely,  when  the  mined  portion  of  the  leaf 
would  be  seen  to  be  of  a  lighter  shade  of  green  than  the  rest. 
The  linear  portion  of  the  mine  on  the  upper  surface  is  crossed  by 
crescent-shaped  patches  of  white,  which  in  many  cases  are  con- 
tinued for  a  short  distance  into  the  body  of  the  mine.  Often  the 
miner  after  commencing  the  body  of  the  mine  will  turn  and  eat 
around  the  linear  portion,  obliterating  that  part  and  causing  the* 
mine  to  appear  like  a  blotch  mine.  In  such  cases  the  white  cres- 
cent-shaped patches  will  be  found  somewhere  in  the  body  of  the 
mine,  indicating  the  position  of  the  linear  portion.  These  white 
markings  are,  however,  wanting  in  some  instances;  but  as  the  color 
of  the  linear  portion  of  the  mine  is  a  little  darker  brown  than  the 
rest,  we  can  still  tell  where  the  mine  commenced.  The  position  of 
the  mine  on  the  leaf  is  variable,  it  may  be  along  the  edge  of  the 
leaf  causing  it  to  curl  over  at  that  point,  or  along  the  midrib,  or 
else  between  these  points.  As  the  leaf  dries  the  mine  assumes  a 
tentiform  shape. 

♦  *  ♦  "If  any  foreign  body  is  brought  into  contact  with  the 
long  hairs  covering  the  larva,  it  will  be  observed  to  support  itself 
by  some  of  its  middle  segments  and  rapidly  vibrate  the  rest  of  the 
body, — this  probably  being  the  only  way  to  frighten  off  parasites* 
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"The  upper  and  lower  surface  of  the  mine  of  T.  malifolieUa  is 
•densely  lined  with  silvery  white  silk.  The  excrement  is  deposited 
without  the  mine,  through  one  or  more  openings  which  are  situated 
at  one  end  and  op  the  lower  surface  of  the  mine.  Within  these  clean 
and  comfortable  quarters  the  larva  passes  ithe  winter.  In  the 
spring  the  larva  transforms  to  a  pupa,  at  one  end  of  the  mine, 
making  no  cocoon,  and  in  a  short  time  forces  its  way  partly  out 
through  the  upper  surface  of  the  mine,  and  there  gives  forth  the 
moth.  The  tearing  of  either  surface  of  the  mine  causes  the  larva 
to  die,,  as  it  seems  bound  to  get  out  if  it  can,  and  once  out  it  can 
neither  return  nor  build  a  new  mine." 

DESCRIPTION. 

*' Larva  (PL  VI.,  Fig.  lb). — Length,  5  mm.  (.2  in.).  Head  small, 
pointed,  retractile,  and  bilobed.  Form  flattened  and  tapering  to 
the  rear  from  the  second  or  third  thoracic  segment.  First  thoracic 
segment  twice  as  wide  as  head,  but  not  as  wide  as  the  second  thor- 
acic segment.  The  last  three  abdominal  segments  are  rounder  and 
considerably  narrower  than  any  of  the  others.  Between  the  first  and 
second,  and  second  and  third  thoracic  segments  are  distinct  folds. 
General  color  light  green,  with  a  brown,  or  even  black,  head.  The 
large  dark  markings  represented  in  the  figure  on  the  first  thoracic 
segment  are  internal.  No  true  legs,  but  four  pairs  of  not  very  promi- 
nent prolegs,  also  anal  legs.  Three  hairs  on  each  side  of  the  thoracic 
segment  and  two  on  each  side  of  the  remaining  segments  Tentacu- 
liform  appendages  and  numerous  hairs  on  anal  segment.  (PI.  VI., 
fig.  Ic.)  On  each  side  of  the  dorsal  surface  of  the  third,  fourth, 
fifth,  and  sixth  abdominal  segments  there  arise  from  the  same 
point  two  short  stiflP  hairs.  A  prominent  ridge  on  each  side  of 
the  lower,  and  two  deep  depressions  on  each  of  the  thoracic  seg- 
ments."— Brunn  (Z.  c). 

Pvpa—  Mr.  Brunn  remarks  that  the  pupa  is  unknown,  the 
tineid  having  proved  with  him  so  difficult  to  rear,  that  he  "hes- 
itated about  opening  many  mines,"  and  is,  "therefore,  unable  to 
describe  the  pupa."  Out  of  a  large  number  of  mines  examined,  I 
have  found  a  single  pupa,  which  may  be  described  as  follows: 

Length,  4.5  mm.;  width,  1.2  mm.  Antennal  sheaths  extending 
nearly  to  posterior  end  of  third  segment  from  last.  General  color 
light  yellowish  brown.  A  quadrangular  space  on  dorsum  of  all  the 
segments  from  the  first  thoracic  to  the  third  from  the  last  ab- 
dominal, inclusive,  has  a  darker  brown  ground  color,  the  general 
appearance  of  which  is  rendered  still  darker  by  the  short,  stout, 
sharp-pointed  tubercles  with  which  the  surface  is  studded;  color 
of  dorsum  of  head  and  thorax  slightly  darker  than  ventrum.  Body 
sparsely  furnished  with  moderately  long,  somewhat  spinose  hairs. 
On  each  side  of  front  of  head,  which  forms  a  blunt  projection, 
arises  a  sharp,  curved,  horn-like  process,  projecting  forward  and 
outward,  and  which  when  viewed  from  the  side  is  seen  to  be  bi- 
dentate.  Tip  of  last  abdominal  segment  flattened,  and  furnished 
at  edges  with  a  row  of  short  tubercles  curving  slightly  forward. 
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This  pupa  is  easily  distinguished  from  that  of  Omix  geminatella 
by  the  horn -like  projections  of  the  head,  the  shorter  antennal 
sheaths,  and  the  row  of  tubercles  on   the  last  abdominal  segment. 

Imago, — "Head  and  antennsB  shining  dark  brown,  face  ochreous. 
Fore  wings  uniform,  shining  dark  brown  with  a  purplish  tinge, 
slightly  dusted  with  pale  ochreous;  cilia  of  the  general  hue.  Hind 
wings^  dark  gray;  cilia  with  a  rufous  tinge." — Clemens  {I,  c). 

The  alar  expanse  is  7.5  mm.  (.3  in.). 

DISTRIBUTION. 

I  find  that  this  species  is  very  generally  distributed  throughout 
Illinois,  being  common  in  nearly  all  the  nurseries  and  orchards 
examined  during  the  past  season.  The  specimens  originally  de- 
scribed by  Dr.  Clemens  were  presumably  from  Pennsylvania,  and 
those  bred  by  Mr.  Chambers  were  probably  found  at  Covington, 
Kentucky.  Mr.  Brunn  reports  it  common  at  Ithaca,  N.  T.  Hence 
I  believe  that  the  following  list  includes  all  the  American  locali- 
ties  in  which  the  species  has  as  yet  been  recognized,  though  there 
is  little  doubt  that  it  is  found  over  a  large  portion  of  the  states 
between  and  adjacent  to  the  ones  named: 

Illinois.  —Bond,  Champaign,  Crawford,  Edwards,  Effingham, 
Jackson,  JeflFerson,  Marion,  McLean,  Monroe,  Randolph,  St  Clair, 
and  Washington  counties.     (Weed). 

Kentucky. — Kenton,  Co.     (Chambers). 

Michigan. — Ingham  Co.     (Weed). 

New  York. — Tompkins  Co.     (Brunn). 

Pennsylvania. — Northampton  Co.     (Clemens). 

LIFE  history. 

It  will  be  noticed  that  a  discrepancy  as  to  the  stage  in  which 
this  insect  hibernates  occurs  between  the  statements  of  Mr.  Brunn 
and  Dr.  Clemens,  the  former  saying  that  it  passes  the  winter  ap 
a  larva,  and  the  latter,  as  a  pupa.  I  have  examined  a  large  num- 
ber of  the  mines  late  in  autumn  as  well  as  throughout  the  winter 
and  early  spring,  and  never  have  found  the  pupse  earlier  than 
April  9,  up  to  this  date  the  larvae  being  invariably  present 

Briefly  recapitulated,  the  life  history  of  the  species  is  this:  The 
small  brownish  moth  deposits  an  egg  on  the  surface  of  the  leaf, 
from  which  there  soon  hatches  a  minute  greenish  larva  which  be- 
gins mining  the  leaf,  making  at  first  only  a  narrow  mine,  but 
gradually  wideniug  it  as  it  grows  older.  When  full  grown  it  is 
about  two  tenths  of  an  inch  long,  flat,  with  a  groen  body  and 
brown  or  black  head.  It  pupates  within  the  mine,  and  in  due 
season  emerges  as  a  moth. 

The   apple   Tisch^ria  is   very  easily  recognized  by  the  peculiar 
mine  of  the  larva,  so  that  its  presence  can  be  detected  at  any  sea- 
—4 
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son  of  the  year.  As  will  have  been  suggested  from  the  statement 
of  the  way  in  which  this  insect  hibernates,  it  may  be  very  easily 
diBseminated  bv  meanB  of  young  apple-trees  from  nurseries,  either 
in  the  leaves  that  remain  attached  to  the  tree,  or  those  which  oc- 
casionally get  into  the  packing  boxes. 

PARASITES.  « 

Mr.  Brunn  (I  c.)  bred  two  species  of  Chalcididse,  Sympiezus 
IHhocolletidis,  Howard  MSS.  and  Astichus  tischerice,  Howard  MSS., 
from  the  apple  Tischeria.  We  have  bred  the  former  of  these  at 
Champaign,  the  species  having  been  kindly  determined  by  Mr. 
Howard,  who  writes  that  the  descriptions  of  these  species  have 
never  been  published.  Mr.  Howard  has  also  described*  another 
chalcid,  Elaswus  pullatits,  which  was  supposed  to  have  been  bred 
from  the  apple  Tischeria. 

BEHEDIES. 

I  doubt  whether  the  injuries  of  this  insect  in  the  orchard  are 
ever  suflSciently  serious  to  repay  the  labor  required  for  the  appli- 
cation of  the  only  remedy  for  the  pest  now  known, — that  of  gath- 
ering and  burning  the  fallen  leaves;  although  I  believe  that  this 
operation  would  pay  in  the  nursery,  where  the  leaves  can  be  easily 
gathered,  and  several  other  injurioiis  species  would  be  destroyed 
at  the  same  time. 


*  U.  S.  Dep.  Agr.,  Div.  Ent  Bull.,  No.  5,  p.  ^n 


The  Apple  Obnix. 

(Omtir  geminaiella,  Packard.) 

Order  Lepidopteba.    Family  Tineid^l 


[A  small,  Bli^htly  hairy,  worm  inbabitinK  a  tent-sbaped  mine 
on  the  under  eide  of  the  apple  leaf.  When  full  grown,  leaves 
the  mine,  making  a  silken  cocoon  in  the  uptanied  edge  of  the  leaf.] 


52 


LITERATURE. 


This  insect  was  first  briefly  described  as  Liihocolletis  geminor 
iella  by  Dr.  A.  S.  Packard  (^'Guide  to  the  Study  of  Insects,"  pp. 
353,  354;  pi.  8,  figs.  15— 15c).  The  larva  is  said  to  have  been 
abundant  on  the  leaves  of  apple  and  pear  in  the  vicinity  of  Salem 
during  the  summer  of  1869.  Dr.  Packard  writes:  "The  moth  is 
of  a  dark  slate-gray,  without  any  prominent  markings,  with  ochreous 
hairs  on  the  top  of  the  head.  There  is  a  black  round  spot  on  the 
middle  of  the  inner  edge  of  the  wing.  On  the  outer  edge  is  an 
e^-e-like  spot,  pupilled  with  black  like  the  *eye'  in  a  peacock's  tail. 
Tiie  antenna*  are  dark,  ringed  with  a  pale  slate  color.  It  expands 
.30  of  an  inch.  The  larva  is  a  pale  livid  reddish  with  a  black 
head  and  cervical  shield,  and  .14  of  an  inch  in  length.  It  was 
first  discovered  about  the  middle  of  August,  hanging  from  a  branch 
suspended  by  a  thread.  From  this  time  it  became  abundant,  until 
the  leaves  be^an  to  fall  in  the  first  week  of  October;  nearly 
every  leaf  on  some  of  the  pear-  and  apple-trees  having  a  mine. 
*  *  *  Usually  the  larva  draws  two  leaves  together  or  folds 
one  up,  and  as  it  eats  its  way  along  the  surface  of  the  leaf,  leaves 
its  excrement  filling  up  the  space  behind,  thus  making  blotches 
and  otherwise  disfiguring  the  leaves.  In  this  mine  it  transforms 
into  a  long  slender  pupa,  which  may  be  found  surrounded  with 
the  castings  of  the  larva.  The  moths  first  appeared  August  19, 
and  flew  iu-doors  at  night  attracted  by  the  light." 

This  account  does  not  exactly  agree  with  the  usual  habits  of 
the  species,  as  observed  by  later  writers,  though  in  exceptional  in- 
stances the  larvro  may  behave  as  here  recorded.  In  the  great  ma- 
jority of  cases,  as  noted  elsewhere  in  this  paper,  the  larvaa  do  not 
pupate  in  their  old  mines,  but  make  new  ones  by  turning  down 
the  edges  of  the  leaves. 

The  species  is  next  mentioned  by  Mr.  V.  T.  Chambers,  in  the 
"Canadian  Entomologist"  for  November,  1871  (Vol.  III.,  p.  183), 
where,  in  writing  of  the  described  species  of  the  genus  Litho- 
colletis,  he  says:  "i.  yeminatella,  Packard,  is  said  to  be  dark 
slate-gray,  without  prominent  markings,  but  with  a  round  black 
sjKDt  on  the  middle  of  the  dorsal  margin,  (like  a  Bucculatrix?) 
and  an  apical  ocellus.  The  larva  is  pale  livid  reddish,  (unlike 
any  known  LithocoUetis  larva,  but  not  unlike  some  Gracillariae). 
It  feeds  on  leaves  of  apple  and  pear  trees,  between  two  leaves,  or 
in  a  fold  of  a  leaf     (This  is  very  unlike  a  LithocoUetis.") 

In  the  "Canadian  Entomologist"  for  March  1873  (Vol.  V.,  p.  50), 
the  insect  is  re-described  as  new  by  Mr.  Chambers,  ^under  the 
name  of  Ornix  j)runivorella),  who  gives  Kentucky  as  its  habitat 
Of  its  life  history  he  writes:  "The  larva  mines  the  leaves  of 
apple-trees  (Malus),  and  wild  cherry-trees  {Prunus  serotina), 
making  a  large  tentiform  mine  on  the  under  surface,  which  can  only 
be  distinguished  from  that  of  LithocoUetis  cratcegellay  Olem.,  in  the 
sanae  leaves,  by  its  larger  size.  It  is  at  first  a  short,  crooked  mine, 
which  ends  in  the  large  tentiform   mine.     It   leaves  the  mine  to 
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pupate  under  the  edge  of  the  leaf  turned  down.  *  *  *  I  have 
never  found  it  feeding  on  haw  leaves.  *  *  *  It  may  be  found 
in  all  stages  through  the  summer  and  fall." 

In  the  "Cincinnati  Quarterly  Journal  of  Science"  (Vol.  II.,  p. 
301),  Mr.  Chambers,  writing  of  the  lineidao  found  in  the  far 
West,  mentions  having  collected  the  mines  of  Omix  prunivoreUa 
in  the  leaves  of  wild  cherry  on  the  mountains,  "both  on  Clear 
Creek,  at  Spanish  Bar,  and  on  Fontaine  qui  Bouille,  near  Manitou; 
altitude,  8,000  feet.". 

In  the  Bulletin  of  the  U.  S.  Geological  Survey,  (Vol.  III.,  p. 
133),  the  same  writer,  in  an  article  on  the  "Tineina  of  Colorado," 
remarks  that  this  species  is  "found  mining  the  leaves  of  tte  wild 
cherry  in  the  mountains  up  at  least  to  8,000  feet  altitude."  Later 
in  the  same  article,  (p.  141),  in  enumerating  the  localities  from 
which  the  species  treated  have  been  previously  reported,  he  in- 
cludes O.  priinivorella  in  a  list  of  seven  species  which  have  only 
been  found  in  Colorado  and  in  latitude  35  to  40°  in  the  Missis- 
sippi Valley. 

In  an  article  on  the  "Food-plants  of  Tineina,"  published  in  the 
same  connection,  Mr.  Chambers  mentions  (p.  Ill)  this  species  as 
feeding  upon  wild  cherry  ( Crrasus  serofin(i\  but,  strangely  enough, 
omits  it  from  the  list  of  those  feeding  upon  apple,  although,  in 
connection  with  the  original  description,  he  remarlfs  that  "the 
larva  mines  the  leaves  of  apple-trees."  In  this  list  LUhocolleiis 
geminatella  is  not  mentioned. 

In  1882,  Lord  Walsingham,  the  eminent  English  authority  on 
mlcrolepidoptera,  published  in  the  Transactions  of  the  Americrn 
Entomological  Society  (Vol.  X.,  p.  194),  some  "Notes  on  Tinoidae 
of  North  America."  This  paper  was  the  result  of  a  study  of  sev- 
eral American  collections  of  these  moths  that  had  been  sent  him, 
many  of  the  specimens  being  types  of  American  species.  On  page 
194,  in  speaking  of  certain  of  these  specimens,  he  says: 

"I  think  these  may  be  Omix  jprir/n"rore'//a,  Cham.,  although  that 
author  does  not  record  that  the  larva  of  that  species  feeds  on 
apple  or  pear.  These  specimens  are  not  in  good  condition,  and  it 
is  impossible,  in  so  difficult  a  genus  as  Omix,  to  be  quite  certain 
to  what  species  they  belong. 

"They  are  the  types  of  LUhocolleiis  geminafella^  Packard,  ac- 
cording to  the  label  attached  to  the  second  specimen,  but  they 
undoubtedly  belong  to  the  genus  Omix." 

From  the  statement  just  quoted,  to  the  effect  that  Chambers 
does  not  record  that  the  larva  of  O.  prunivoreUa  feeds  on  apple, 
it  is  evident  that  Lord  Walsingham  had  been  misled  by  the  omis- 
sion in  the  list  of  food  plants  noted  above. 

And  finally  the  life  history  of  the  species  is  elaborately  dis- 
cussed, under  the  name  Omix  prunivoreUa^  by  Mr.  A.  E.  13runn 
in  the  Second  Report  of  the  Cornell  University  Experiment 
Station    (pp.     151-154;    PI.     V.).      This    author    applies   to     the 
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species  the  popular  name  of  "The  Unspotted  Tentiform  Mine 
o£  the  Apple/'  and  states  that  it  is  common  about  Ithaca,  but  not 
safficientfy  abundant  to  be  seriously  injurious.  He  remarks  that 
when  the  larvae  are  nearly  mature,  they  leave  the  old  mines  and 
make    new   ones.    The    latter    operation   is   described   as  follows: 

"Quite  a  dense  but  still  very  transparent  covering  is  spun  on  the 
under  side  of  the  leaf.  *  *  *  while  weaving  these  threads 
from  side  to  side  over  the  space  to  include  the  8o->called  mine,  the 
larva  rests  on  the  threads  already  spun.  In  this  way  the  larva 
may  by  its  weight  aid  in  causing  the  mine  to  assume  its  tentiform 
shape.  When  this  covering  is  completed,  the  larva  crawls  in  be- 
tween it  and  the  leaf,  and  completes  the  mine  from  the  inside,  by 
spinning  more  threads  from  side  to  side,  and  drawing  the  ed^ 
of  the  mine  very  close  together.  The  under  surface  of  the  mme 
thus  becomes  more  opaque  from  more  silk  being  spun  there  and 
also  as  the  silk  itself,  which  is  at  first  white,  becomes  brown." 

Concerning  the  later  history  of  the  larva,  Mr.  Brunn  continues: 

"Soon  the  larva  commences  to  feed,  beginning  at  one  end  of  the 
mine,  and  eating  everything  clean  as  it  goes,  excepting  the  small 
veins  and  upper  epidermis.  When  through  eating,  or  when  all 
the  parenchyma  in  the  mine  is  eaten,  the  larva  leaves  the  mine 
by  an  opening  which  it  makes  in  the  under  surface,  and  either 
pupates  in  another  portion  of  the  same  or  a  different  leaf;  or,  if 
not  through  feeding,  it  makes  a  new  tentiform  mine  on  the  disk 
of  the  leaf,  or  turLs  over  the  edge  of  the  leaf,  and  feeds  on  the 
infolded  portion.  *  ♦  *  The  TarvBB  deposit  the  small,  rounded 
pellets  of  frass  in  an  irregular  heap  at  one  end  of  the  mine. 

"When  about  to  pupate  the  larva  leaves  the  mine  through  a 
small  circular  hole  which  it  makes  at  one  end  and  on  the  under 
surface  of  the  mine,  goes  to  some  portion  of  the  edge  of  the  leaf, 
either  on  the  upper  or  lower  surface  (very  seldom  on  the  lower), 
folds  the  edge  over  itself,  bringing  it  close  down  to  the  surface 
of  th*  leaf  by  silk,  and  then  spins  around  itself,  in  this  roll,  a 
delicate  silken  cocoon.  Within  this  cocoon  it  casts  its  larval  skin 
and  tranforms  to  a  pupa,  remaining  in  that  condition  throughout 
the  winter.  It  takes  less  than  twenty-four  hours  for  the  larva  to 
make  the  roll  within  which  it  pupates.  In  exceptional  cases  the 
larva  will  spin  its  cocoon  in  the  fold  of  the  leaf  caused  by  its 
mine,  and  at  some  distance  from  the  edge  of  the  leaf.  Often  the 
larva  goes  to  the  very  tip  of  the  leaf,  and  brings  the  two  edges 
together,  making  its  cocoon  within  this  fold.  The  pupse  I  have 
collected  as  early  as  October  3  and  the  larva?  as  late  as  October  26.  A 
young  white  larva  which  I  collected  November  6,  turned  gray  upon 
placini^  it  in  alcohol.  In  the  spring  the  pupae  transform  to  dark 
steel-gray  moths,  which,  when  at  rest,  assume  the  position  shown 
in  PL  L,  Fig.  2a." 
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KOMENOLATCRE. 


Lord  WalsiDgham,  in  the  x)aragraph  cited  above,  states  that 
Packard's  species  geminatella  undoubtedly  belongs  to  the  genus 
Omix,  and  that  the  type  specimens  then  before  him  were  proba- 
bly the  same  as  O.  prunivorella, — a  probability  which  would  have 
doubtless  been  greatly  strengthened  in  his  mind  had  he  not  been 
under  the  erroneous  impression  that  the  latter  species  had  never 
been  bred  from  apple.  Dr.  Packard's  figures  agree  very  well  with 
Chambers's  description  and  with  the  excellent  descriptions  and 
figures  of  Mr.  Brunn,  as  well  as  with  specimens  collected  and  bred 
by  the  writer. 

In  order  to  be  as  certain  as  possible  of  the  identity  of  the  two 
species  I  sent  specimens  of  larvsB  which,  without  doubt,  belonged 
to  the  species  described  by  Chambers  as  prunivorella  to  Dr. 
Packard  with  the  request  that  he  examine  them  to  see  if  they 
were  similar  to  the  ones  from  which  he  bred  L.  geminatella.  In 
response  he  writes  as  follows,  under  date  of  December  15,  1886: 
"I  have  examined  the  Omix  prunivorella — two  larvse — white,  ex- 
actly of  the  size  and  shape  of  my  geminatella,  which  I  have  not 
seen  for  nearly  twenty  years.  Mine  was  a  uniformly  brown  cater- 
pillar, but  the  spots  on  prothoracic  se^2:ment  were  not  as  distinct 
as  appears  in  your  specimen,  yet  in  my  figure  I  see  they  are 
represented  I  suppose  the  alcohol  brings  out  the  tubercles  more 
distinctly  than  in  life.  It  may  be  safe  to  regard  the  two  species 
as  the  same,  since  Chambers  bred  it  from  the  apple.  On  turning 
to  Emerton's  original  drawing  I  see  the  spots  on  the  thorax  are 
represented  just  as  in  your  specimen.  My  description  on  the 
sketch  says:  *Color  pale  livid  reddish,  suspended  by  a  thread  to 
the  tree.'  On  the  whole,  then,  I  conclude  that  the  larvae  you  send 
Are  those  I  described  as  L.  geminatella.'' 

The  difference  in  the  colors  of  these  different  larvae  may  easily 
be  accounted  for  on  the  supposition  that  Dr.  Packard's  specimen 
was  not  full  grown,  for,  as  has  been  remarked  by  Mr.  Brunn, 
these  larvae  are  flesh-colored  when  young. 

In  the  light  of  these  various  observations,  the  writer  believes 
that  he  is  justified  in  treating  these  supposed  species  as  the 
same;  and,  as  Dr.  Packard's  name  has  priority,  in  calling  the  in- 
sect Omix  geminatella^  Packard. 

DESCRIPTION. 

Mr.  Brunn  has  so  carefully  described  the  two  earlier  stages  of 
this  insect  that  I  cannot  do  better  than  to  quote  his  description  in 
full, 

"Larva.— When  full  grown  6.  8  mm.  (.27  in.)  in  length.  Color 
grayish;  when  young  fiesh  colored.  Head  light  brown  and  about 
one  half  as  broad  as  the  first  thoracic  segment,  which  is  light  yel- 
low.    Form  cylindrical    with  the    last  three  or    four    segments  of 


-■-  "  l-e-^^--^  -t-^t   5^^^^  Bead  ^X^be  do^^^^^e  «P 
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DISTRIBUTION. 


Accepting  the  synonymy  given  above,  the  localities  in  which  j 
this  species  has  been  recognized  may  be  summarized  as  follows: 

Colorado.     ( Chambers. ) 

Illinois.  Bond,  Champaign,  Crawford,  Edwards,  Effingham, 
Jackson,  Jefferson,  Madison,  Marion,  McLean,  Montgomery,  Monroe, 
Randolph,  St.  Clair,  Wabash,  and  Washington  counties.      ( Weed. ) 

Kentucky.    Kenton  Co.     (Chambers.) 

Massachusetts.    Essex  Co.     (Packard.) 

Michigan.    Ingham  Co.    (Weed.) 

New  York.    Tompkins  Co.     (Brunn.) 

This  insect,  like  most  leaf  miners,  may  very  readily  be  dissemi- 
nated by  the  leaves  that  occasionally  remain  attached  to  young 
fruit  trees  during  winter. 

LIFE  history. 

The  life  history  of  this  insect  may  be  briefly  characterized  as 
follows:  The  grayish  brown  moth  lays  its  eggs  on  the  leaf,  and 
the  young  larvse  as  soon  as  hatched  begin  eating  the  parenchyma 
of  the  upper  side  of  the  leaf.  When  full  grown  they  leave  their 
old  mines  and  make  new  ones  by  turning  over  the  edges  of  the 
leaves.  Here  they  pupate,  and  in  a  short  time  emerge  as  moths. 
They  usually  pass  the  winter  in  the  pupa  state,  though,  from  the 
fact  that  I  have  found  untransformed  larvae  as  late  as  November 
24,  I  suspect  that  they  may  occasionally  hibernate  as  larvae. 

PARASITES. 

Mr.  Brunn  bred  two  species  of  parasites  from  the  apple  Omix — 
Sympiezus  lithocollettdiQf  Howard,  MSS.,  and  Eulophus  minutus, 
Btoward,  MSS.  We  have  bred  from  it  a  single  undetermined  chalcid, 
and  a  great  number  of  a  new  species  of  Apanteles  which  I  have 
described  under  the  name  of  Apanteles,  omigis,*  These  parasites 
spin  peculiar,  banded,  white  cocoons  which  are  swung  like  ham- 
mocks within  the  leafy  cocoons  of  the  host 

REMEDIES. 

The  remarks  concerning  remedies  for  the  apple  Tischeria  apply 
with  equal  force  to  the  present  species. 

***NotM  on  Some  nilnoit  Mlcrogaaten.  with  Desciipttont  of  New  Sp«dee."    Dvll.  HI.  St.  Lab.- 
Nat.  Hltt..  Vol.  HI..  Art.  I. 
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The  Apple  Leaf  Skeletonizer. 


{Pempelia  hammondi,  Riley.) 
Order  Lepidoptera.    Family  Pyralid-E. 


Fio.  8.    Pempdta  hammondi^  Riley,    a,  larva,  natural  eize;  d,ODe  of  middle  aegments  of  larva, 
rmagnlfled;  r,  head  and  first  three  segmente,  dorsal  view;  ^/,  adnlt  moth. 

[A  brownish  or  greenish  larva  one  half  inch  long,  with  scat- 
tered hairB,  which  spins  a  web  on  the  upper  surface  of  the  leaf  and 
eats  the  parenchyma,  giving  the  foliage  a  scorched  appearance.] 

This  insect  is  one  of  the  most  destructive  species  with  which 
the  nurseryman  has  to  contend,  nearly  rivaling  in  the  extent  and 
seriousness  of  \\b  injuries  that  species  which  I  think  must  head 
the  list  of  leaf-eating  nursery  pests — the  lesser  apple  leaf  roller 
{Teras  mimda).  It  seems  very  generally  distributed  throughout 
Illinois,  having  been  observed  during  the  past  season  doing  seri- 
ous injury  to  apple-trees,  both  in  the  orchard  and  nursery,  in 
McLean,  Champaign,  and  Marion  counties.  It  was  first  reported 
from  this  State  a  quarter  of  a  century  ago,  and  does  not  as  yet 
«eem  to  have  become  destructively  numerous  either  in  the  Eastern 
•or  far  Western  States. 
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LITERATURE. 


The  first  mention  of  this  insect  which  I  am  able  to  find  occurs 
on  page  32  of  Volume  II.  of  the  "American  Entomologist,"  in  a 
brief  note  concerning  "Apple-tree  Worms,"  being  a  reply  to  a 
query  of  Mr.  H.  K.  Vickroy,  of  Champaign,  Illinois,  who  had  found 
the  larva  "doing  considerable  damage  to  the  apple-tree"  at  that 
place.  The  editors  there  say:  "These  larvsB  were  first  communi- 
cated to  us  by  A.  C.  Hammond,  of  Warsaw,  Illinois,  early  in 
September,  18€^;  and  subsequently,  at  the  Illinois  State  Fair, 
specimens  were  shown  to  us  by  W.  T.  Nelson,  of  Wilmington, 
Illinois.  At  the  latter  end  of  May,  1869,  we  bred  the  moth  from 
them,  and  a  full  accoimt  of  the  species,  illustrated  by  figures,  will 
appear  in  the  Second  Annual  Beport  of  the  senior  editor.  The 
mode  in  which  this  larva  operates  on  'the  apple-tree  is  by  tying 
together  the  leaves  with  silken  cords,  forming  a  mass  of  consid- 
erable size  inside  which  it  lives  gregariously,  skeletonizing  the 
leaves  that  it  has  thus  appropriated,  and  filling  them  with  its  gun- 
powder-like  excrement.  It  was  so  abundant  in  1868,  near  Warsaw 
and  Quincy,  as  nearly  to  strip  many  trees,  especially  in  young 
orchards  that  were  in  an  unthrifty  condition  *  ♦  *  *  .  To 
distinguish  our  species  from  the  Bascal  Tieaf-crumpler,  we  may 
call  it,  in  English,  'Hammond's  Leaf-tyer'  (Acrobasis  hammondi, 
n.  sp)." 

But  on  account  of  the  untimely  death  of  the  senior  editor,  Mr. 
Walsh,  November  12,  1869,  the  Second  Beport  alluded  to  in  the 
above  paragraph  was  never  published,  and  the  next  mention  of  the 
species  occurs  in  Dr.  Biley's  Fourth  Beport  as  State  Entomologist 
of  Missouri  (p.  44),  where  its  life  history  and  habits  are  treated 
of,  the  descriptions  being  accompanied  with  illustrations  of  the 
moth  and  larva.  Concerning  its  habits  and  the  effect  of  its  in- 
juries. Dr.  Biley  writes  as  rollows; 

"In  the  fall  of  the  year  the  foliage  of  trees  in  young  orchards, 
and  especially  in  the  nursery,  often  wears  a  blighted,  corroded, 
rusty  look,  and  upon  carefully  examining  it  such  appearance  will  be 
found  to  result  from  the  gnawings  of  this  little  Skeletonizer.  A 
badly  infested  orchard  or  nursery  presents  such  a  decidedly  seared 
aspect  that  it  attracts  attention  at  a  great  distance;  and  while 
traveling  by  rail  I  have  often  pointed  out  the  work  of  this  insect 
and  felt  as  sure  of  its  presence  in  certain  orchards,  as  though  I 
had  closely  examined  the  trees. 

"The  rusty  appearance  is  produced  by  the  worm's  feeding  solely 
on  the  green  pulpy  parts  of  the  upper  surface  of  the  leaf,  and 
thus  leaving  untouched  the  more  fibrous  frame-work.  In  some 
cases  the  pulpy  portions  are  eaten  oflf  very  thoroughly,  so  that 
nothing  remains  but  the  semi-transparent  epidermis  below,  and 
the  net- work  of  veins;  but  more  usually  a  certain  amount  of  the 
parenchyma  is  left,  and  this  it  is  which  acquires  a  bright  rust- 
red  appearance.  The  worm  always  covers  the  leaf  with  loose  ten- 
der silken  threads,   with   which    it   mixes    numerous  little   black. 
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gunpowder-like  excrement! tio\is  grains;  and  it  is  under  this  cover- 
ing that  it  feeds.  It  is  semi-gregarious,  either  living  alone  on 
the  leaf,  or  in  company  within  a  bunch  of  leaves  tied  together. 
*  *  *  *  So  far  as  we  now  know  there  is  but  one  annual 
brood  of  the  Apple-leaf  Skeletonizer;  but  the  moths  issue  very  ir- 
regularly, and  the  worms  may  be  found  all  through  the  summer, 
but  particularly  in  the  fall,  as  long  as  the  leaves  remain  oo  the 
tree.  I  have  found  but  partially  grown  worms  as  late  as  Novem- 
ber—unfortunates that  seemed  doomed  to  a  wintry  death.  The 
moths  commence  to  make  their  appearance  in  the  vicinity  of  St 
Louis  by  the  first  of  May,  but  I  have  had  them  issue  as  late  as 
the  last  of  July." 

In  a  letter  from  Mr.  A.  C.  Hammond,  published  in  the  same  connec- 
tion, there  is  described  a  peculiar  effect  of  the  attack  of  these  skeletoni- 
zers  which  is  not  mentioned  in  any  of  the  later  articles  concerning 
the  species,  and  which  I  have  never  seen  in  the  field — ^that  of 
causing  the  fruit  to  fall  when  about  one  fourth  grown.  In  the 
orchard  in  question  the  larvsB  were  at  work  in  great  numbers  in 
June,  1869,  and  it  was  "found  that  the  worms  generally  inclosed 
two  or  three  apples  within  the  mass  of  leaves,  and  that  they  were 
feeding  upon  these  as  -well  as  upon  the  leaves,  of  course  causing 
them  to  drop."  Mr.  Hammond  adds:  "Their  ravages  were  prin- 
cipally confined  to  a  few  varieties.  The  yellow  Bellflower,  Wine- 
sap,  and  Ben  Davis  appeared  to  be  their  favorites.  They  had 
caused  fully  one  half  of  the  fruit  to  fall  from  several  hundred 
trees  in  my  orchard." 

Mr.  Biley  also  records  having  bred  from  the  larvae  of  this  species 
"two  small  Ichneumon  flies,  one  of  which  is  a  Microgaster"  which, 
he  says,  were  accidentally  destroyed  before  being  described;  and 
mention  is  made  of  the  fact  that  "the  larva  of  some  lace-wing  fly 
(Chrysopa)  also  preys  upon  it." 

In  a  treatise  on  the  Economic  Entomology  of  Illinois,  published 
in  the  Seventh  Beport  of  the  State  Entomologist  (1877),  Prof.  G. 
H.  French  quotes  (p.  252)  portions  of  the  two  articles  above  re- 
ferred to,  but  gives  no  original  observations  and  adds  nothing  to 
the  existing  knowledge  concerning  the  subject;  although  the  recom- 
mendation is  here  first  made  that  the  arsenites  be  used  as  a  remedy. 

In  an  article  concerning  "Orchards  and  Insects"  published  in 
the  Transactions  of  the  Iowa  State  Horticultural  Society  for  1882, 
Hon.  J.  N.  Dixon,  of  Oskaloosa,  Iowa,  discusses  the  skeletonizer 
and  several  related  species,  including  the  lesser  apple  leaf  roller 
(Tcras  minuia),  stating  that  both  these  species  are  single-browled 
in  his  latitude.  But  as — while  dissenting  in  part  from  the  results 
of  previous  writers  and  claiming  to  have  originally  and  independently 
worked  out  the  life  histories  of  these  species— he  falls  into  the 
only  error  they  have  made, — that  of  considering  Terns  cinderelhh 
Biley,  and  Teras  malivoranay  LeB.  (recently  proven,  as  stated 
elsewhere  in  this  paper  to  be  dimorphic  forms  of  one  species— the 
Teras  minuia  of   Bobinson)    as  distinct  species;  and   as  he  states 
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that  both  these  species  always  pupate  "under  the  surface  of  the 
grouDd  and  never  in  the  leaves,*'  while  generally  at  least  the 
reverse  of  this  is  the  case,  his  assertion  may  reasonably  be 
doubted.  Mr.  Dixon  recommends  for  the  whole  list  of  leaf-eating 
orchard  insects  what  he  calls  the  "tramping  remedy,"  which  con- 
sists simply  in  pasturing  various  kinds  of  stock  in  the  orchard. 
He  also  advocates  spraying  the  foliage  with  white  arsenic  in  water 
solution. 

In  1883  Mr.  Wm.  Saunders  published  a  short  article  concerning 
this  insect  in  his  excellent  treatise  on  "Insects  Injurious  to  Fruits," 
but  records  no  original  observations,  and  adds  nothing  to  our 
knowledge  of  its  life  history. 

No  further  records  of  observations  upon  this  insect  were  pub- 
lished, so  far  as  I  am  aware,  until  1884,  when  Prof.  S.  A.  Forbes 
noted  the  damage  done  by  it  in  nurseries  in  McLean  county.  111., 
meutioning  the  suggestive  fact  that  varieties  haVing  thick  or  >voolly 
leaves  are  least  liable  to  injury  (Trans.  111.  St.  Hort  Soc,  3884, 
p.  124;  14th  Rep.  St.  Ent.  111.  pp.  97,  98). 

In  Bulletin  No.  11  of  the  Division  of  Entomology  of  the  U.  S. 
Department  of  Agriculture  (p.  20),  submitted  in  January,  1886,  Mr.  F. 
M.  Webster  reports  the  results  of  some  experiments  on  this  insect 
made  with  soluble  pinoleum  and  Hammond's  slug  shot.  A  solution 
of  fifteen  parts  of  the  former  substance  with  eighty-five  parts 
water  was  sprayed  over  the  leaves  September  15,  the  result  being 
that  "probably  seventy-five  per  cent,  of  the  larvae  were  destroyed; 
but  full  grown  larvae  were  observed  on  the  leaves  October  1." 
Leaves  seriously  affected  by  larvae  were  dusted  with  slug  shot  Sep- 
tember  15,  when  no  dew  was  on  them,  the  result  being  that  the 
next  day  fifty  per  cent,  of  the  larvae  were  dead.  Other  applica- 
tions followed  with  similar  beneficial  results. 

DESGBIPTION. 

The  following  are  the  descriptions  of  the  three  stages  of  the 
insect,  as  given  by  Biley   (4th  Mo.  Ent.  Bep.,  p.  46): 

**Larva. — Length,  0.45-0.50   inch.     General   color   olive,  or  pale 

?reen,  or  brown,  with  a  broad  dark  stripe  along  each  side  of  back, 
apers  slightly  both  ways,  joints  4-12,  inclusive,  divided  into  two 
transverse  folds.  Freckled  with  numerous  pale  specks  and  with 
piliferous  spots,  the  specks  often  taking  the  form  of  two  pale 
broken  lines  along  the  upper  edge  of  dark  stripe.  The  piliferous 
spots  are  pale  with  a  central  black  dot,  and  are  best  seen  in  the 
dark  specimens.  On  joints  4-12,  inclusive,  they  are  placed  four  in 
a  square  on  the  middle  of  the  back,  and  four  more  each  side,  the 
two  upper  lateral  ones  being  on  the  anterior  fold,  the  stigmata 
appearing  as  minute  rufous  specks  between  them.  Both  these 
spots  are  often  double.  The  third  lateral  spot  is  on  the  posterior 
folds,  and  the  fourth  is  subventral  and  anterior.  The  hairs  pro- 
ceeding from  these  spots  are  long  and  setaceous.    Head   horizontal. 
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freckled,  pale  behind,  tinged  with  green  in  front  and  with  a  few 
long  hairs.  Joint  1  also  freckled  and  with  a  large  black  pilifer- 
ous  tubercle  with  a  pale  basal  annulation  and  in  range  with  mid- 
dle of  dark  stripe.  Joint  2  with  similar  black  tubercles  with  a 
white  center  and  replacing  the  uppermost  lateral  pale  spot  There 
are  but  two  of  the  small  pale  dorsal  piliferous  spots  on  this  joint 
(between  the  tubercles),  as  well  as  on  joint  3.  Beneath  immacu- 
late, except  that  the  thoracic  legs  have  sometimes  a  few  dusky 
dots. 

**In  the  very  dark  specimens  the  head,  cervical  shield,  and  anal 

{)late   remain   pale.     The  cervical  shield  is  then  well  defined  with 
our  small   piliferous  specks  at  anterior  edge,  and  the  large  shiny 
tubercle  forms  the  extreme  anterior  angle. 

''In  many  specimens  the  subdorsal  dark  stripe  is  obsolete  or  sub- 
obsolete,  but  even  then  the  four  black  tubercles  on  joints  1  and  2 
characterize  the  larVa  sufficiently. 

'^Described  from  numerous  specimens. 

"Piij)€u — 0.24  inch  long;  rather  stout  and  short,  with  two  minute 
diverging  spines  and  a  few  stiflf  bristles  at  tip. 

"Imago. — Average  expanse  0.48  inch.  Front  wings  glossy  pur- 
plish brown  with  two  silvery  gray  transverse  bands  dividing  the 
wing  on  costa  in  about  three  equal  parts,  the  basal  band  sharply 
defined  outwardly  and  always  extending  to  inner  margin,  the  pos- 
terior band  never  extending  more  than  half  way  across  the  wing, 
and  generally  not  more  than  one  third,  ill  defined.  In  some 
specimens  the  basal  transverse  band  is  quite  narrow,  with  the 
basal  space  a  shade  paler  than  the  median:  in  others  the  band 
forms  a  double  line.  In  some  specimens,  also,  a  narrow  pale 
transverse  line  outside  the  second  band,  and  a  pale  terminal  shade,. 
are  visible.  Hitid  wings  uniformly  paler  gray.  Under  surface 
^los8}r  gray,  with  no  marks,  the  front  wings  a  shade  darker  than 
the  hind.  The  male  differs  from  the  female  in  the  basal  portion 
of  the  antennae  being  curved,  and  the  curve  filled  with  a  tuft  of 
scales. 

"Described  from  numerous  bred  specimens." 

DISTRIBUTION. 

,  It  is  probable  that  when  left  to  its  own  resources  this  insect 
would  spread  very  slowly;  but  there  is  great  danger  of  its  being 
carried  from  place  to  place  through  the  agency  of  man.  Especially 
is  it  liable  to  be  introduced  with  trees  from  the  nursery,  unless 
they  are  thoroughly  stripped  before  being  sent  out,  and  no  dead 
leaves  allowed  to  cling  about  the  roots  or  get  into  the  packing 
boxes.  A  case  in  point  is  that  of  a  fruit  grower  in  Sangamon 
county,  Illinois,  who  purchased  trees  from  nurseries  infested  by 
the  species  and  was  afterwards  greatly  troubled  by  their  presence. 
So  far  as  can  be  learned  the  insect  had  not  before  been  observed 
in  the  locality  in  question. 
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I  am  informed  by  Prof.  C.  H.  Femald,  tlie  well  knowB  authoritjr 
on  microlepidoptera,  that  this  species  does  not  occur  in  Maine, 
and  that  he  does  not  remember  having  seen  it  in  any  collection 
made  in  the  East  It  is  quite  generally  distributed  throughout 
Illinois,  however,  and  is  reported  from  some  of  the  adjacent  states. 

LIFE  HISTORY 

Most  of  the  facts  concerning  the  life  history  of  the  apple  leaf 
skeletonizer  are  given  in  the  above  extracts;  but  the  note  slips  of 
the  State  Entomologist's  office  prove  one  new  point  of  importance 
which  should  here  be  given;  viz.,  that  this  species,  contrary  to 
the  opinion  heretofore  prevailing,  is  double-brooded,  at  least  in  the 
latitude  of  Central  Illinois,  and  probably  farther  north. 

A  lot  of  larvsB  obtained  at  Normal  July  7, 1886,  were  transferred 
to  breeding  cages  at  Champaign  and  fed  upon  apple  leaves.  On 
the  12th  July  many  had  changed  to  pupae  and  on  the  25th  of 
the  same  month  the  moths  began  to  emerge.  The  breeding  notes 
of  the  office  for  the  years  1883  and  1884  show  that  moths  of  the 
second  brood  were  similarly  bred  during  each  of  those  seasons 
from  larv8B  obtained  in  early  summer;  and  on  August  6,  1884,. 
the  adult  moths  were  collected  at  Normal  on  the  leaves  of  apple- 
trees  in  the  nursery. 

Briefly  recapitulated,  then,  the  life  history  of  the  species  is  as 
follows:  The  small  purplish  gray  moths,  expanding  scarcely  half 
an  inch,  lay  their  eggs,  probably,  on  the  leaves  or  tender  twigs  of 
the  apple  late  in  spring  or  early  in  summer,  the  larv»  soon  hatching 
and  beginning  to  eat  the  parenchyma  of  the  leaves,  and,  as  they  grow 
older,  spinning  a  slight  protective  silken  web  on  the  upper  surface  of 
the  leat,  beneath  which  they  continue  their  destructive  work.  When 
full  grown  they  vary  from  an  olive  or  pale  creen  color  to  brown; 
are  about  half  an  inch  long;  and  have  four  black  shining  tubercles 
on  the  back  just  behind  the  head.  About  midsummer  these  larvae 
pupate  in  slight  cocoons  formed  usually  on  the  leaf,  and  about 
two  week  later  the  moths  emerge.  Eggs  are  laid  by  these  for  the 
second  brood  of  larvae,  which  form  cocoons  before  winter  sets  in 
and  hibernate  as  pupae,  the  moths  from  them  emerging  the  follow- 
ing spring.  But  this  species  is  very  irregular  in  its  development, 
it  being  easy  to  find  larvae  of  nearly  all  ages  almost  any  time 
during  the  season.  The  second  brood  is  usually  much  more  nu- 
merous than  the  first,  and  consequently  the  injury  is  most  notice- 
able in  September  and  October.  I  think  it  not  impossible  that  in 
certain  instances  even  three  broods  may  be  developed. 

It  is  probable  that  the  larvae  of  this  insect  sometimes  occur  upon 
other  trees  than  the  apple,  as  specimens  were  received  September 
22,  1884,  from  Sangamon  county,  Illinois,  with  the  statement  that 
they  were  injuring  the  leaves  of  plums  and  quinces. 
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PABA8IT£S. 


Dr.  Eiley  mentionB  having  bred  a  Microgaster  from  the  apple 
leaf  skeletonizer.  We  have  also  frequently  obtained  specimens  of 
an  undescribed  species  belonging  ix)  the  genus  Bracon  from  the 
larvBB  of  this  insect. 

REMEDIES. 

Concerning  remedies,  Prof.  Biley  (Z.  c.)  says:  "A  little  hand 
picking  at  the  proper  time  would  do  much  to  prevent  its  inju- 
ries, and  I  incline  to  believe  that  it  may  be  extirpated  by  dusting 
the  trees  with  air-slaked  lime."  Prof.  French  has  added  the  rec- 
ommendation that  the  arsenites  be  used,  and  Prof.  Forbes  has 
€wivised,  in  addition  to  this,  that  the  fallen  leaves  in  the  nursery 
be  burned  to  destroy  the  pupae. 

Early  in  July,  1886,  I  made  some  experiments  with  Paris  ^een 
on  skeletonizer  larvsB  infesting  nursery  trees.  The  results  showed 
that  spraying  with  Paris  green  in  the  proportion  of  one  ounce  to 
eight  gallons  of  water,  effectually  destroys  the  larvsB  without  in- 
jury to  the  tree;  and  from  some  partial  experiments  made  at  the 
same  time,  which  were  interrupted  by  a  heavy  rain  storm,  I  in- 
cline to  believe  that  half  this  strength  of  solution  would  be  suffi- 
ciently effective. 

The  operation  of  spraying  nursery  stock  with  the  arsenites  or 
other  insecticides  is  much  simpler  than  is  generally  supposed. 
For  stock  of  one  year's  growth  all  that  is  necessary  is  to  go 
through  the  field,  lengthwise  of  the  rows,  with  a  wagon  contain- 
ing a  barrel  of  the  solution,  having  a  hand-force  pump  and  spray 
nozzle  attached,  straddling  about  every  tenth  row,  and  spraying 
the  five  rows  on  each  side.  In  this  way  a  field  can  be  gone  over 
easily  and  rapidly  and  sprayed  for  the  leaf  roller,  skeletonizer,  and 
crumpler  at  comparatively  little  expense.  I  presume  that  for  trees 
two  or  three  years  old  it  would  be  difficult  to  straddle  the  rows 
with  an  ordinary  wagon  without  injuring  them;  but  this  difficulty 
may  be  easily  avoided  by  omitting  every  eleventh  row  so  that  the 
wagon  can  pass  through  at  any  time. 

Special  pumps  on  wheels,  with  spraying  apparatus  attached,  are 

now  manufactured  for  the  purpose  of  spraying  various  crops  with 

-insecticides,  and  these  would  serve  the  present  purpose  admirably. 


The  Leaf  Cbdupt.er. 

{Phi/n's  indiginella,  Zeller.) 

Order  Lepidoptera.     Family  PvKALlDa;. 


[A  brownish  larva  about  three  fifths  of  an  inch  long,  living 
-within  a  hom-like  case  surrounded  by  dead  leaves,  Hibernates 
as  a  larva  within  this  cane,  which  is  attached  to  the  twig.  Eats 
young  foliage  in  early  spring.] 

This  is  one  of  the  commonest  leaf-eating  orchard  insects.  It  is 
very  generally  distrihuted  throughout  Illinois  and  adjacent  states, 
and  often  does  serious  damage  to  young  fruit  trees  both  in  the 
orchard  and  nursery. 

lITEBATUItF.. 

ZeJler,  in  1848,  published  the  original  description  of  this  spe- 
cies under  the  name  MyeJoia  indiiiinelhi,  in  "Isis,"  a  rare  old  Ger- 
man periodical  issued  at  Jena,  by  Okeu,  between  the  years  1805 
and  1848.  '  The  habitat  of  the  insect  is  there  "given  as  "N.  Amer- 
ica," 

—5 
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The  first  recognizable  notice  of  the  species  in  American  litera- 
ture which  I  am  able  to  find,  occurs  in  the  issue  of  the  "Prairie 
Farmer"  for  August,  1851,  where,  in  an  editorial  article  entitled 
"A  String  of  Bugs"  (in  which  are  discussed  the  principal  insect 
pests  of  that  time),  the  following  paragraph  appears: 

"The  Leaf  Roller. — One  of  the  insects  of  this  tribe  is  now 
very  common  in  all  this  region  and  needs  more  attention  than  he 
has  yet  received.  In  the  spring  the  insect  is  easily  discernible  by 
the  little  tuft  of  dry  leaves  which  he  has  rolled  up  and  cemented 
together  for  his  winter  quarters.  In  each  tuft  will  be  found  a  very 
small  worm,  and  sometimes  a  half  dozen  of  them,  and  the  tree  will 
be  covered  with  their  habitations.  Later,  and  when  the  leaves 
appear— some  of  which  are  always  near  the  house  of  the  worm- 
one  is  laid  hold  of,  drawn  to  the  cell,  and  gradually  devoured. 
The  worm  at  this  time,  July  1st,  is  perhaps  three  fourths  of  au 
inch  long;  encased  in  a  sort  of  tube  made  of  leaves,  web,  and 
cement.  Out  of  this  he  will  stretch  himself  far  enough  to  get 
hold  of  his  food,  and  remain  during  the  remainder  of  the  time  at 
leisure  at  home.  In  the  spring,  before  the  new  leaves  appear,  the 
insects  are  easily  found;  and  that  is  the  proper  time  to  attend  to 
their  case  by  picking  off  their  nests  and  burning  them.  They 
fasten  themselves  on  almost  all  fruit  trees  indiscriminately,  but 
seem  to  prefer  the  apple,  quince,  and  plum." 

The  next  authoritative  notice  of  the  injuries  of  this  insect  ap- 
pears in  the  "Prairie  Farmer"  for  September,  1853  (p.  330),  in  an 
article  by  Dr.  Wm.  LeBaron  of  Geneva,  111.,  entitled  **Observa- 
tions  upon  two  Species  of  Insects  Injurious  to  Fruit  Trees." 
After  treating  at  some  length  the  life  history  and  habits  of  the 
apple  leaf  hopper  {Empoa  albopicta,  Forbes),  the  writer  continues: 

**The  other  injurious  insect  above  mentioned  is  a  leaf-rolling 
caterpillar,  which  I  have  seen  briefly  referred  to  in  several  num- 
bers of  the  "Prairie  Farmer",  and  which,  therefore,  I  suppose  to  be 
somewhat  extensively  distributed  throughout  the  West. 

"This  insect  passes  the  winter  in  a  half-grown  larval  state,  and 
is  rendered  very  conspicuous  at  this  season,  by  the  little  clusters 
of  dried  leaves  attached  to  the  twigs  of  the  apple-  and  plum-trees 
in  which  the  larva?  lie  concealed, — sometimes  singly,  but  often 
two  or  three  in  company.  Besides  the  covering  of  dead  leaves 
each  larva  is  enclosed  in  an  elongated,  conical,  and  somewhat 
twisted  case,  rough  externally,  but  of  fine  texture  and  polished 
surface  within. 

"As  soon  as  the  foliage  expands  in  the  sprins^j  the  caterpillar 
begins  to  devour  the  leaves  in  its  immediate  vicinity,  drawing 
them  in  around  itself  and  confining  them  there  by  threads  of 
web.  It  is  thus  enabled  to  feed  at  ease  by  protruding  its  body 
partially  from  the  larger  and  open  extremity  of  its  case. 

"The  larva  arrives  at  maturity  about  the  end  of  June.  It  is 
then  about  two  thirds  of  an  inch  long,  sixteen-footed,  pale  dull 
green,  with  a  brown  head.     It  now  slightly  closes  the  mouth  of  it:^ 
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case,  and  changes  into  the  chrysalis  state.  Before  the  middle  of 
July  the  perfect  insects  begin  to  make  their  appearance  in  the 
character  of  small  gray  moths  belonging  to  the  family  of  TineidtB. 
The  antennae  setaceous  and  simple;  labial  palpi  long  and  recurved; 
maxillary  palpi  short  and  distinct;  wings  narrow  and  applied  to 
the  sides  of  the  body  when  at  rest.  Length  four  and  a  half  lines, 
or  less  than  half  an  inch.  Color  light  gray,  slightly  varied  above 
with  brown.  Across  the  end  of  the  wings  are  three  oblique  black- 
ish lines,  the  terminal  one  consisting  of  a  series  of  black  points. 

"The  larvae  of  this  species,  if  permitted  to  multiply  without 
check,  would  become  a  source  of  serious  damage.  Indeed,  several 
years  ago  some  of  my  plum  trees  became  almost  entirely  covered 
with  them.  But  by  assiduously  picking  them  oflf  and  burning  them, 
my  garden  is  now  almost  entirely  free  from  them.  In  this  opera- 
tion I  have  been  assisted  by  some  of  our  winter  birds,  especially 
the  tree  sparrow  {Fringilla  canadensis),  which  I  have  seen  busily 
tearing  open  the  clusters  of  matted  leaves  in  search,  no  doubt,  of 
the  larvae  concealed  in  them. 

"I  sent  specimens  of  this  insect,  and  also  a  description  of  the 
leaf  hopper  mentioned  above  to  my  friend  Dr.  Harris,  of  Massa^ 
chusetts,  and  have  been  informed  that  he  has  not  met  with  either 
of  them  in  the  Eastern  States." 

In  the  issue  of  the  same  journal  for  May  17,  1860,  Mr.  Walsh 
publishes  an  extended  account  of  the  life  history  of  this  insect, 
for  which  he  proposes  the  scientific  name  PhycUa  nebulo,  and 
suggests  that  it  may  be  popularly  known  as  the  rascal  leaf- 
crumpler.  He  had  found  the  larvae  feeding  on  the  leaves  of  apple, 
crab,  and  plum-trees. 

The  more  important  scientific  portions  of  this  article  were  re- 
published in  the  Proceedings  of  the  Boston  Society  of  Natural 
History  for  1863  (Vol.  IX.,  pp.  312,  313). 

There  next  appears  in  the  "Prairie  Farmer"  for  April  27, 1867  (p. 
279),  a  note  from  a  correspondent  residing  at  lUiopolis,  111.,  concern- 
ing a  *  Worm  on  apple-trees,  which  is  becoming  very  troublesome,  and 
in  many  instances  destroys  the  entire  crop,  and  nearly  always  strips 
the  trees  of  all  early  leaves."  From  the  description  given,  Mr. 
Riley  identified  the  msect  as  the  leaf  crumpler,  and  in  reply  gives 
a  brief  summary  of  its  life  history,  with  the  following  recom- 
mendations  for  its  destruction:  "Tnere  is  no  better  method  of 
destroying  the  worms  than  by  picking  and  killing  in  winter, 
though  you  may  do  much  quicker  service  by  building  fires  in  the 
orcflard  the  latter  part  of  June  and  July,  into  which  the  moths^ 
unconscious  of  their  fate,  will  plunge  by  hundreds,  and  thus  a 
stitch  in  time  will  not  only  save  nine,  but  fully  ninety-nine." 

A^ain  in  the  issue  of  the  same  journal  for  August  3,  1867,  ap- 
pears the  query  of  a  correspondent  from  Franklin  county,  Iowa, 
'Concerning  an  insect  "that  is  injurious  to  trees,  fastening  itself 
upon  the  limbs  and  killing  them."     Mr.  Riley  identified  the  insect 
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as  the  present  species  and  wiites:  '*It  is  very  troublesome  and 
numerous  indeed  this  year  throughout  the  State  [Illinois].  As 
the  worms  remain  in  their  silken  cases  through  the  winter  the  best 
manner  of  destroying  them  is  to  pluck  them  fro  n  the  twigs  at 
that  season  of  the  year,  when  they  may  be  readily  discovered,  and 
to  bum  them.  The  moth  which  produces  them  should  also  be  de- 
stroyed whenever  seen." 

About  this  time  Mr.  Walsh  also  received  specimens  of  this  insect 
from  Iowa,  and  recommended  the  hand  picking  of  the  larval  case< 
(Practical  Entomologist,  Vol.  II.,  p.  18).  The  species  was  also 
briefly  mentioned  by  Townend  Glover  in  the  Report  of  the  Com- 
missioner of  Agriculture  for  the  same  year  (1867,  p.  73). 

Again,  in  the  "Prairie  Farmer"  for  July  10,  1869,  Mr.  B.  T.  Taylor 
(residence  not  given,  but  presumably  Illinois)  publishes  a  note  con- 
cerning an  insect  attacking  apple-trees,  which,  from  specimens  sent. 
is  identified  by  Dr.  Riley  as  the  leaf  crumpler.  The  larvae  evidently 
Wire  destructively  numerous,  for  Mr.  Taylor  writes  that  after  pick- 
in  <^  the  leafy  cafies,  one  tree  was  left  to  see  what  effect  the  worms 
would  have  upon  it.  But  when  the  injury  that  was  being  don»* 
was  discovered,  Mr.  T.  killed  all  the  worms  he  could  find,  and 
expresses  the  opinion  that  had  this  not  been  done,  the  treo.s 
would  have  been  defoliated. 

In  the  "Canadian  Entomologist"  for  July,  1870  (Vol.  11,  pp. 
12()-128),  Mr.  Wm.  Saunders  records  the  occurrence  of  the  leaf 
crumpler  on  apple  trees  at  London,  Out,  and  gives  an  excellent 
account  of  the  life  history  of  the  species.  There  is  here  noted,  for 
the  first  time,  I  believe,  a  habit  of  the  larva,  the  effect  of  wliicl. 
niny  be  seen  on  almost  any  infested  tree — that  of  gnawing  tlu' 
green  bark  of  the  tender  twigs.  He  suggests  that  this  babit  uf 
"gnawing  away  all  the  young  bark  from  and  about  the  spot  to 
which  the  case  is  attached,  would  in  all  probability  lead  sonie- 
tinies  to  the  girdling  of  the  young  branches  and  their  consequent 
death."  The  breeding  of  an  Ichneumon  parasite  from  this  species 
is  also  here  recorded 

Mr.  D.  B.  Wier  published  in  the  *'Prairie  Farmer"  for  Febniarv 
17,  1872,  a  lengthy  article  concerning  this  species,  mentioning  it 
in  the  introduction  as  an  insect  that  ''sometimes  becomes  very 
noxious,  both  in  orchard  and  nursery."  Concerning  its  wint+»r  and 
early  spring  history,  he  writes  as  follows: 

*'Like  the  black  boar,  winter  finds  it  rolling  in  fat  and  securely 
housed,  but  si)ring  finds  it  a  most  pitiable  object  indeed;  ii^  f^^^ 
rounded  abdomen  of  the  fall  before  is  shriveled  to  a  mere  p©i^^ 
the  worm  of  half  an  inch  scarcely  measures  an  eighth;  and  it  seeffi> 
to  be  all  head  and  no  body.  Yet  it  is  lively  and  anxiously  raove^ 
its  house  about  in  the  warm  part  of  the  day,  awaiting  the  pn>-- 
ing  of  the  buds.  As  soon  as  the  buds  have  swollen  enough  to  ex- 
pose the  tender  parts,  it  attacks  the  first  it  reaches  and  eats  all 
its  tender  parts.  By  this  our  Phycita  does  us  the  greatest  Am^ 
age.     If  there  are  a  great  many  on  the  tree    they   destroy  nearly 
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ail  the  leaf,  as  well  as  fruit  buds,  in  this  way  not  only  spoiling 
the  symmetry  of  our  trees,  but  preventing  a  crop  of  fruit.  It 
feeds  most  voraciously  in  early  spring  and  soon  finds  its  house  of 
the  year  before  too  small  for  it,  but,  strange  to  say,  instead  of 
enlarging  it,  it  begins  to  build  a  new  one  Inside  the  old,  which 
it  securely  fastens  to  the  side  of  the  old  one,  and  carries  both 
wherever  it  goes  until  it  reaches  maturity  (?).  *  *  *  The 
rascal  leaf-crumpler  feeds  upon  the  leaves  of  nearly  the  whole 
order  Bosacese,  but  is  most  injurious  to  the  apple  among  our 
domestic  fruit." 

This  writer  also  records  the  discovery  of  a  hymenopterous  para- 
site, said  by  Dr.  LeBaron  to  be  a  new  species  of  Ichneumon.  In 
some  parts  of  the  nursery  nearly  all  of  the  Phycis  larvae  were 
destroyed  by  these  parasites,  while  in  other  parts  it  was  said  that 
none  of  them  could  be  found. 

As  to  remedies,  Mr.  Wier  expresses  the  opinion  that  "There 
is  perhaps  no  noxious  insect  that  can  be  kept  in  check  by  labor 
alone  easier  than  this."  He  recommends  picking  the  cases  and  plac- 
ing them  in  such  a  position  that  the  larvie  will  starve  and  the  para- 
sites escape;  and  adds  the  following  paragraph  concerning  the 
application  of  lime:  "Dr.  IJuU  recommended  a  few  weeks  ago  in 
this  paper,  air-slaked  lime  strewn  over  the  leaves  of  trees  as  a 
preventive  of  this  insect.  The  application  would,  I  fear,  be  of 
little  use,  for  the  young  larvae  are  so  snugly  protected  by  their  little 
houses  that  the  lime  would  hardly  reach  them,  and  by  their 
activity  they  would  soon  find  some  point  uncontaminated  by  lime." 

In  the  Fourth  Annual  Report  of  the  State  Entomologist  of  Missouri 
(pp.  38-42)  Dr.  Riley  publishes  a  lengthy  account  of  the  species, 
which,  he  states,  "sometimes  become  so  prodigiously  multiplied  in 
young  orchards,  or  in  the  nursery,  as  to  seriously  affect  the  health 
of  the  trees;  for  it  does  not  confine  itself  to  the  leaves,  but  often 
in  early  spring  commences  on  the  swelling  buds,  attacks  the  young 
fruit,  or  gnaws  the  tender  bark."  He  mentions  it  as  "an  insect 
which  is  quite  common  in  the  Western  States,  and  which  also 
occurs  in  Ontario,  but  does  not  seem  to  be  known  in  the  Eastern 
or  extreme  Southern  States."  He  adds,  "Though  I  have  not  met 
with  this  leaf  crumpler  in  Southern  Illinois,  it  nevertheless  occurs 
throughout  our  own  State,  and  is  quite  injurious  in  the  south- 
western counties."  Concerning  the  food  plants  of  the  species  he 
writes:  "I  have  bred  this  insect  from  apple,  cherry,  wild  and  cul- 
tivated; plum,  wild  and  cultivated;  quince  and  crab-apple;  and  have 
noticed  the  cases  on  peach.  Near  St.  Louis  it  has  been,  if  any- 
thing, more  injurious  to  quince  than  to  apple-trees.  Yet  it  does 
not  seem  to  be  able  to  live  on  the  pear." 

This  author  remarks  upon  the  ease  by  which  the  pest  may  be 
subdued  by  hand  picking,  advising  that  th(»  plucked  cases  "be 
thrown  into  some  small  vessel  and  dopositi'd  in  the  center  of  a 
meadow,  or  field,  away  from  any  fruit  trees,"    where    "the    w  >rmfi 
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will  wander  about  a  few  yards  and  soon  die  from  exbaustioo  and 
want  of  food,  while  such  parasites  as  are  well  developed  or  in  the 
pupa  state  will  mature  and  eventually  fly  oflf." 

Two  parasites  are  here  recorded  as  preying  upon  the  species: 
Tachina  [^Exorisia^  jihycUcBy  LeBarou,  and  Limneria\Banchns\ 
fngitivay  Say,  the  first  having  been  bred  by  Dr.  LeBaron,  aucl 
the  last  by  Mr.  Wier.  Excellent  descriptions  of  the  three  stages 
of  the  insect  are  also  published  and  a  variety  {-nebulella)  of  tho 
moth  is  characterized. 

In  a  foot-note  Dr.  Eiley  states:  '^Phycita  nebulo,  Walsh,  is 
Myelois  iiidiginella,  Zeller,  as  I  am  informed  by  the  latter  author, 
who  has  had  occasion  to  examine  specimens  which  I  forwarded  to 
him."  But  though  Zeller's  description  of  the  insect  was  published 
twelve  years  before  that  of  Walsh,  and  the  identity  of  the  two 
species  is  not  questioned  by  Riley,  he,  together  with  many  subsi^- 
quent  writers,  has  retained  Walsh's  name. 

A  short  account  of  the  life  history  of  the  leaf  crumpler  was  pub- 
lished by  Prof.  G.  H.  French  in  the  seventh  of  the  series  of 
reports  upon  the  insects  of  Illinois  (pp.  249-250),  in  which,  how- 
ever, nothing  new  was  added  to  the  existing  knowledge  concerning 
the  species. 

Daring  the  year  1878  this  insect  attracted  some  attention  be- 
cause  of  its  injuries  in  the  vicinity  of  Coldwater,  Mich.,  where  it 
was  popularly  called  the  leaf  roller.  Prof.  A.  J.  Cook,  by  whom 
the  lacts  were  recorded  (Trans.  Mich.  Pom.  Soc.  1878,  p.  22), 
recommended  the  hand  picking  of  the  larval  cases  and  the  ap- 
plication of  Paris  green  as  the  most  practicable  remedies. 

About  this  time  the  insect  seems  to  have  made  its  way  into 
Georgia,  if  indeed  it  had  not  been  there  long  before.  In  the 
"American  Naturalist'*  for  May,  1881,  Dr.  Riley  notes  the  receipt  of 
specimens  of  these  larvse  (which  he  calls  Acrohasis  nebulo)  from 
Bryan  county,  where  they  were  reported  to  be  doing  serious  dam- 
age. 

In  Mr.  Grote's  "New  Check  List  of  North  American  Moths,"  pub- 
lished in  1882,  Phycis  indiginella,  Zeller,  is  given  as  the  prefened 
name  of  the  species,  nebiilo,  Walsh,  being  mentioned  as  a  rejected 
synonym.  The  only  variety  given  is  juglandis,  LeBaron,  a  form 
affecting  walnut,  which,  as  Riley  has  shown  (4th  Rep.  St.  Ent 
Mo.,  p.  42),  should  rank  as  a  distinct  species. 

An  excellent  general  account  of  the  life  history  of  the  leaf 
crumpler  appeared  in  188)5  in  Mr.  Wm.  Saunders's  treatise  on  "In- 
sects Injurious  to  Fruits"  (pp.  93-95);  though  in  discussing  rem- 
edies it  is  recommended  that  the  gathered  larval  cases  be  crashe<l 
or  burned,  no  mention  being  made  of  the  seemingly  better  method 
noted  above  by  which  the  parasites  are  allowed  to  escape. 

Mr.  F.  M.  Webster,  in  a  paper  read  before  the  Indiana  State  Horti- 
cultural Society  and  published  in  the  transactions  of  that  society 
for  1885,  briefly  outlines  the  life  history  of  the  species,  but  reconis 
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no  original  observations,  and  does  not  definitely  state  whether  the 
insect  is  found  in  Indiana  or  not;  though  from  the  fact  that  it  is 
included  under  the  general  head  of  insects  of  the  year,  we  may 
infer  that  it  is  a  common  pest. 

In  the  issue  of  the  "Fruit  Growers'  Journal'*  (Cobden,  111.)  for 
March  11,  1886,  Prof.  G.  H.  French,  in  writing  of  the  condition 
of  the  orchards  about  Centralia,  notes  that  in  a  two  year  old  or- 
chard visited  ''the  leaf-crumpler  {PhycUa  nehiilo)  seemed  to  be 
present." 

DESCRIPTION. 

Lcirva. — "Brown  or  greenish  in  color,  cylindrical,  tapering  grad- 
ually from  first  to  last  joint.  Head  and  cervical  shield  darker 
than  the  rest  of  the  body,  slightly  shagreened,  sparsely  covered 
with  long  hairs,  the  shield  quite  large,  convex,  and  occupying  the 
whole  surface  between  stigmata,  there  being  in  front  of  the  latter 
a  sub-cervical  dark  homy  plate.  Joints  2  and  3  wrinkled  as 
at  Figure  18,  c,  the  former  with  two  rather  conspicuous  dark 
dorsal  piliferous  spots.  The  other  joints  with  a  few  fine  hairs, 
the  stigmata  plainly  visible,  and  the  anal  covering  but  slightly 
horny.  Legs  and  prolegs  of  moderate  size  and  of  same  color  as 
body. 

"Described  from  numerous  specimens." 

Pupa, — "Mahogany-brown  with  no  striking  character.  Abdomen, 
especially    above,    with    very   minute   punctures."* 

Imago, — Mr.  Walsh's  description  is  as  follows:  "Expansion  of 
wings,  7-10;  length  of  body,  3-10.  General  color  light  cinereous, 
varied  with  dusky.  A  row  of  about  seven  subsemilunar  or  linear 
dark  spots  on  outer  margin  of  fore  -wing.  Then  one  fourth  of  the 
distance  to  the  body  a  waving  light  cinereous  band  parallel  to  the 
exterior  margin,  marked  on  each  side  with  dusky  black.  Nearly 
at  the  center  a  much  abbreviated  black  band.  Beyond  the  center 
on  the  costal  margin  a  subtriangular  dusky  black  spot,  the  apex 
of  which  connects  with  the  apex  of  a  much  larger  subobsolete 
triangular  brick  red  spot  which  extends  to  the  interior  margin, 
and  is  bounded  on  the  outside  by  a  wavy  light  cinereous  band, 
which  is  again  bounded  by  a  wavy  dusky  black  band  proceeding 
from  the  apex  of  the  costal  triangle.  Base  of  wing  dusky  black, 
enclosing  a  small  round  light  cinereous  spot.  Hind  wings  and  all 
beneath  light  cinereous  shaded  with  dusky;  the  fore  wings  darker. 
Tarsi  dusky  with  a  narrow  light  cinereous  fascia  at  the  apex  of 
each  joint  Hind  tibia  fasciate  with  dusky  at  the  apex,  sometimes 
obscurely  bifasciate.  Intermediate  tibia  fasciate  with  dusky  at  the 
center,  the  fascia  generally  extending  to  the  base,  but  becoming 
lighter.  Anterior  tibia  dusky,  with  a  narrow  apical  light  cinereous 
fascia.     Palpi,  both  labial  and  maxillary,  dusky." 


•Riley,  4th  Mo.  Rep.,  p.  41. 
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To  this  Dr.  Riley  adds: 

"When  compared  with  other  closely  allied  and  resembling  speeies, 
this  little  moth,  may  be  characterized  in  the  following  manner: 
The  ground  color  of  the  front  wing  is  decidedly  bright  and  pale; 
the  (uscal  spots  are  almost  always  confluent,  thus  forming  an  ab- 
breviated transverse  bar;  the  dark  markings  are  well  defined,  and 
the  triangular  dark  costal  spot  starting  from  the  inner  third  of 
the  wing  is  distinctly  relieved,  while  the  'brick-red'  (nearer  a  cin- 
namon-brown) triangular  spot  which  opposes  it  is  large,  so  that 
the  space  it  occupies  on  the  inner  margin  is  nearly  as  wide  (gen- 
erally within  one  third)  as  that  between  it  and  the  transverse 
S>sterior  line.  The  lower  half  of  the  basal  space  is  often  of  a 
stinct  cinnamon-brown,  and  an  oblique  dusky  band,  which  Mr. 
Walsh  has  not  mentioned,  is  often  quite  distinct,  running  from 
near  the  apex  to  the  brown  triangle,  where  it  connects  with  the 
inner  margin."* 

DISTRIBUTION. 

This  insect  seems  to  be  very  generally  distributed  throughont 
Illinois  and  adjacent  states.  During  the  past  season  1  have  found 
it  more  or  less  abundant  in  the  following  counties  of  this  State: 
Champaign,  Crawford,  Edwards,  Effingham,  Jackson,  Marion,  Mad- 
ison, McHonry,  McLean,  Monroe,  Montgomery,  Periy,  Randolph, 
Shelby,  Stephenson,  St.  Clair,  Union,  and  Wabash,  in  1885  Pro- 
fessor Garman  found  it  common  in  orchards  at  Mt.  Pulaski,  in 
Logan  county,  and  the  year  previous  the  larva*  were  collected  at 
Du  Quoin,  in  Perry  county. 

In  the  states  adjacent  to  Illinois  this  pest  seems  to  have  a  wide 
distribution.  In  the  article  from  the  Fourth  Report  of  the  State 
Entomologist  of  Missouri,  quoted  above,  Dr.  Riley  writes  that  it 
"occurs  throughout  our  own  State  and  is  quite  injurious  in  the 
southwestern  counties.''  In  Tennessee,  as  I  am  informed  by 
Mr.  E.  W.  Doran,  Entomologist  to  the  Board  of  Agriculture  of 
that  State,  it  is  "plcintiful  in  most  orchards"  that  he  has  examined; 
and  Prof.  F.  H.  Snow,  of  Lawrence,  Kansas,  writes  that  it  is 
quite  a  common  nuisance  in  his  state.  In  Iowa  it  has  long  been 
known,  though  Prof.  Herbert  Osborn,  of  Ames,  informs  me  in  a 
recent  letter  that  it  * 'seems  much  less  abundant  than  in  the  past," 
He  adds:  "While  a  common  pest,  it  has  never,  to  my  knowledge, 
caused  any  widespread  destruction  in  this  Stat*^." 

In  the  writings  of  Walsh  and  others,  noted  above  under  the  head 
of  Literature,  it  is  stated  that  the  species  did  not  at  that  time 
occur  either  in  Southern  Illinois  or  New  England.  It  seems, 
however,  to  have  si)read  rapidly  since,  for  it  is  now  common  in 
the  first-named  region,  and,  as  I  am  informed  by  Prof.  C.  H. 
Fernald,  occurs  throu^^liout  New  England.  Is  it  not  possible  that 
it  was  merely  overlooked  twenty  years  ago? 

•  4th  Mo.  Rep.,  p.  11. 
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LIFE  HISTORY. 


Eecapitulating  the  facts  brought  out  in  the  various  articles  cited 
above,  the  life  history  of  the  leaf  crumpler  may  be  briefly  given 
as  follows:  The  small,  grayish  moths  appear  in  June  or  iJuly, 
and  deposit  eggs  on  the  various  trees  which  serve  as  food  plants 
for  the  larvae.  From  these  eggs  there  soon  hatch  small  brownish 
worms,  which  construct  tubular  silken  cases,  within  which  they 
remain  concealed  when  not  eating.  As  they  grow  larger  they 
draw  about  the  openings  of  their  abodes  many  partially  eaten 
leaves,  so  that  by  autumn  there  is  quite  a  bunch  about  each  case. 

At  the  approach  of  cold  weather  the  cases  are  attached  to  the 
twigs  by  means  of  silken  threads,  the  larvae  frequently  gnawing 
away  the  tender  bark  to  insure  a  firm  hold;  and  thus  the  winter 
is  passed.  As  soon  in  spring  as  the  leaves  begin  to  appear  the 
larvae  attack  them,  frequently  eating  out  the  flower  buds  as  well. 
They  continue  feeding  and  growing  until  some  time  in  June,  when 
they  become  pupse.  Professor  Garman  found  both  larvae  and  pupae 
at  Champaign  June  13,  1885.  About  a  fortnight  later  the  moths 
emerge,  and  thus  the  life  cycle  is  completed.  In  the  breeding 
cages  of  the  laboratory  the  moths  have  emerged  as  early  as  June 
22  and  as  late  as  July  24. 

From  the  references  given  above,  and  the  note-slips  of  the  office, 
it  appears  that  the  leaf  crumpler  feeds  habitually  upon  the  ai)ple, 
quince,  and  possibly  the  peach,  and  on  both  the  wild  and  culti- 
vated varieties  of  the  cherry,  plum,  and  crab-apple. 

INTRODUCTION   INTO   NEW   LOCALITIES. 

I  know  of  no  other  orchard  insect  that  is  so  liable  to  be  generally 
introduced  into  new  localities  through  the  dissemination  of  young 
fruit  trees  as  this,  the  peculiar  winter  habit  of  the  species  being 
such  that,  unless  the  trees  are  examined  with  special  reference  to  it 
before  they  are  sent  out,  a  few  of  the  larvae  are  almost  certain  to 
adhere  to  them.  Hence,  both  the  person  sending  and  the  one  re- 
ceiving young  fruit  trees  should  be  careful  to  pick  off  and  destroy 
all  suspicious  looking  leaf-masses.  It  may  be  argued  that  this  pest 
is  so  generally  distributed  that  it  would  make  no  difference  were 
a  few  more  to  be  introduced  into  each  locality  every  year;  but  it 
does  make  a  difference,  for  the  balance  which  nature  has  adjusted 
between  these  insects  and  their  various  enemies  is  thus  disturbed, 
and  a  new  energy  is  infused  into  the  work  of  destruction. 

I'AUASITEH. 

Besides  the  parasites  mentioned  above  by  Dr.  LeBaron  and 
others,  we  have  bred  from  this  species  an  undescribed  chalcid 
belonging  to  the  genus  Eupolmus. 
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REMEDIES. 


There  is  no  excuse,  save  that  of  gross  uegligence,  for  allowing 
these  pests  to  injure  .young  fruit  trees.  The  larval  cases  are  so 
easily  picked  off  at  a  season  when  the  orchardist  has  abundant 
leisure,  that  it  is  easy  to  find  time  to  attend  to  them.  1  have  been 
in  several  orchards  the'  past  season  in  which  these  larvte  were 
sufficiently  numerous  to  seriously  check  the  healthy  development 
of  the  trees;  and  I  doubt  not  that  a  similar  condition  prevails  in 
hundreds  of  young  orchards  throughout  the  State.  In  some  in- 
stances I  have  found  trees  so  infested  that  there  was  a  larva  lying 
in  wait  for  almost  every  bud;  and  it  is  needless  to  state  that  al- 
ready the  effect  of  past  injuries  could  easily  be  traced  in  the  di- 
minished vitality  of  the  trees.  Doubtless  the  method,  so  frequent- 
ly mentioned  above,  of  placing  the  picked  cases  in  an  oi>en  field, 
away  from  trees,  where  the  larvj©  will  starve  and  their  parasites 
escape,  is  preferable  to  that  of  burning.  Or,  if  the  young  trees 
are  infested  with  any  other  of  the  several  leaf-eating  species,  they 
may  be  killed  by  spraying  with  the  arsenites,  as  recommended 
elsewhere  in  this  paper. 

In  the  nursery  it  is  of  the  first  importance  that  these  pests 
should  be  destroyed;  and  the  nurseryman  owes  it  both  to  his 
patrons   and  to    himself  to  see   that  the  work  is  thoroughly  done. 

It  is  often  difficult  to  convince  those  most  interested  of  the  easy 
practicability  of  picking  these  cases  off  of  nursery  stock.  I  have 
in  mind  an  instance  in  which  a  nurseryman  of  unusual  intelli- 
gence, w^hose  apple  stock  was  infested  by  the  leaf  crumpler,  being 
advised  by  one  of  the  leading  entomologists  of  the  State  to  put 
boys  in  the  field  to  pick  them  off,  regarded  the  idea  as  non- 
sensical and  impracticable;  and  he  was  only  convinced  of  the  ease 
with  which  the  work  could  be  performed  when  shown  the  results 
of  a  practical  experiment  made  to  test  the  matter,  in  which  a  boy 
was  placed  in  one  of  the  infested  fields  with  instructions  to  gather 
all  the  cases  on  the  young  trees.  In  two  hours  thirty  rows  three 
hundred  yards  long  were  gone  over,  and  a  half  peck  of  the  larval 
cases  gathered.  When  shown  this  accumulated  mass  of  destroyers, 
our  friend,  was  convinced,  and  at  once  hired  boys  to  go  over  his 
fields.  He  afterwards  expressed  himself  as  surprised  and  hie:hly 
pleased  with  the  result.  The  larval  cases  were  picked  off  of  ten 
acres  of  one  year  apple  stock,  by  two  boys,  in  one  and  a  half 
•days. 
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The  Lesser  Apple  Leaf  Roller. 

{Teras  mimda,  Robinson.) 

Order  Lepidoptera.     Family   Tortricid.e. 

[A  greenish  yellow,  slightly  hairy  worm,  about  half  an  inch 
long,  affecting  the  young  leaves  of  the  terminal  twigs.  Pupates  in 
the  rolled  leaves,  and  emerges  as  an  orange  moth  in  summer, 
or  a  gray  one  in  autumn.  1 

The  lesser  leaf  roller  has  been  seriously  injurious  in  Illinois  for 
more  than  twenty  yeai-s,  and  must,  I  believe,  rank  first  in  the  list 
of  leaf -eating  nursery  insects.  Beginning  its  attack  as  soon  as  the 
leaves  have  partially  unfolded,  and  affecting  largely  the  terminal 
twigs,  it  is  capable  of  doing  great  damage  by  checking  that 
straight  upward  growth  so  necessary  for  a  successful  nursery  tree, 
and  causing  the  throwing  out  of  side  branches,  which  give  to  the 
tree  a  stunted,  scraggy  appearance. 

literature  and  nomenclature. 

The  literature  relating  to  this  insect  is  in  a  peculiarly  chaotic 
<5ondition,  owing  to  the  fact  that  it  has  been  described  by 
five  different  entomologists  under  as  many  different  specific 
names.  These  various  names  have  been  held  good  by  most 
writers  until  within  a  few  years,  and  the  insect  has  been 
frequently  treated  of  as  one  or  another  of  the  five  species. 
The  reasons  for  this  peculiar  multiplicity  of  names  are  to  be 
found  in  the  wide  distribution  of  the  species,  the  varying  food 
habits  of  the  larva,  and  the  remarkable  dimorphism  of   the  imago. 

The  species  was  first  described  as  Toririx  minnfa,  by  Mr.  C.  T. 
Robinson  in  February,  1869  (Trans.  Am.  Ent.  Soc,  Vol.  I.,  p. 
276;  pi.  vi,  fig.  49).  The  specimen  from  which  the  description 
was  written  had  been   collected  in  Texas,  by  Bel  f rage. 

The  following  year  the  insect  was  redoscribed  twice,— once  by 
Dr.  LeBaron  as  Toririx  malirorana  {'2(1  Rep.  St.  Ent.  111.,  pp. 
20-28);  and  again  by  Dr.  Packard  as  Toririx  rdcriniirorana 
(Mass.  Agr.  Rep.,  1870,  p.  24).  Dr.  LeBaron  had  bred  the  moth 
from   larvae    feeding   upon    apple,  and  published  an    extended   ac- 
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count  of  its  life  history  and  injuries.  Substantially  the  same 
article  appeared  in  the  "American  Naturalist"  for  June,  1871  (Vol 
v.,  p.  209).  Dr.  Packard  had  obtained  bis  specimens  from  cran- 
berry-feeding larvae  collected  in  New  Jersey. 

In  the  report  above  cited,  Dr.  LeBaron  states  that  the  larv» 
had  been  very  destructive  on  the  grounds  of  D.  B.  Wier,  Laoon, 
111.  At  the  time  of  his  visit  the  injury  was  so  apparent  that  be- 
fore reaching  the  place  his  "attention  was  arrested  by  the  blasted 
appearance  of  the  apple  nursery,  the  foliage  looking  at  a  distance 
as  if  it  had  been  scorched  by  fire.  At  this  date  most  of  the  insects 
were  either  pupae  or  imagos,  the  latter  being  so  abundant  that  a 
flock  of  them  could  be  put  to  flight  almost  anjrwhere  by  brushing 
against  the  plants."  Dr.  LeBaron  states  that  "there  are  at  least 
two  broods  of  this  insect  in  a  season,  the  first  brood  of  moths 
appearing  early  enough  to  deposit  their  eggs  in  the  folds  of  the 
youn^  leaves  just  as  they  begin  to  open.  ♦  *  ♦  Another  brood 
was  just  emerging,  as  I  have  above  stated,  in  the  third  week  of 
July.  *  *  *  In  what  form  they  pass  the  winter  I  believe  has 
not  yet  been  determined." 

Of  the  larval  habits  Dr.  LeBaron  writes:  "Usually  one  cater- 
pillar, sometimes  two  or  three,  eats  off  the  upper  cuticle  of  the 
leaf,"  curling  the  two  sides  upwards  till  the  edges  nearly  or  quite 
meet,  and  tying  them  together  with  web.  In  this  enclosure  the 
little  caterpillar  goes  through  its  transformations.  It  lines  the  oj)- 
posite  sides  of  the  leaf,  where  the  pupa  lies,  with  white  silk." 

According  to  Mr.  Wier's  observations,  "Ihe  yoang  of  the  last 
brood,  hatching  as  they  do  on  the  surface  of  the  mature  and  rigid 
leaf,  do  not  draw  its  edges  together,  but  simply  protect  themselve-^ 
by  constructing  a  web  over  the  surface  of  the  leaf."* 

Concerning  the  rapidity  of  increase  and  possible  remedies,  Dr. 
LeBaron  writes:  "This  little  insect  furnishes  a  very  remarkable 
example  of  the  sudden  appearance  and  rapid  multiplication  of 
noxious  species.  The  moth  is  so  rare  that  I  cannot  learn  that  it 
has  ever  before  been  seen,  even  by  entomologists.  If  this  insect 
should  spread  so  as  to  infest  other  nurseries  as  it  has  that  of  Mr. 
Wier,  it  would  prove  itself  a  pest  of  the  most  serious  character; 
and,  so  far  as  we  can  judge  from  present  appearances,  it  will  be 
a  difficult  matter  to  reach  them  (the  larvje)  with  remedial 
agencies,  both  on  account  of  the  closure  of  the  leaf  in  which  they 
dwell  and  their  webby  covering.  *  *  *  Mr.  Wier  thinks  it 
would  have  paid  him  well  to  have  gone  through  his  nursery  early 
in  the  season  and  f)ickod  off  the  folded  leaves.  It  is  evident  that 
whatever  ai)plicHtions  we  make  use  of  here  must  be  made  before 
the  young  insects  have  time  to  close  the  leaf  above  them,  in  the 
case  of  tlio  first  brood,  or  before  they  have  covered  themselves 
with  web,  in  the  secontl.  *  *  *  These  little  worms  are  so 
tender    and   so    unprotected    by  any  hairy  covering    that    I   should 


•  It  i-ctMii-*  prfib.'iblo  tb.'it  Mr.  \Vi<>r  mistook  th"^  larvn-of   pt  mpefia  hamfnonUi  for  those  of  lh«* 
loaf  roller,  u-  tin*  hiitor  nri;  not  known  to  huvi'  Ihit'  habit. 
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expect  them  to  be  easily  destroyed  by  any  of  the  ordinary  appli- 
cations, snch  as  lime,  ashes,  or  soap,  provided  we  can  find  a  time 
when  the  snbstance  applied  will  really  reach  them." 

The  next  notice  of  the  species  appears  in  the  "Prairie  Farmer" 
for  September  16,  1871,  where  Dr.  LeBaron  states  that  "the  ob- 
servations of  the  present  year  ^ve  us  good  reason  to  believe  that 
this  little  pest  is  not  going  to  prove  of  as  serious  a  character  as 
we  at  first  apprehended.  Whether  it  be  that  they  have  been  de- 
stroyed by  natural  enemies,  or,  what  seems  more  probable,  in  the 
absence  of  any  known  enemies  of  this  kind,  that  they  are  very 
susceptible  to  the  vicissitudes  of  the  weather,  it  is  an  evident 
fact  that  the  hosts  of  last  year  have  entailed  a  very  scanty  progeny 
upon  the  present.  I  visited  Mr.  Wier's  place  this  season  at  about 
the  time  of  my  last  year's  observations,  and  though  there  were 
marks  of  damage  by  the  early  spring  brood,  the  second  seemed, 
for  some  reason,  to  have  proved  abortive.  I  could  find  but  few 
specimens,  and  the  nursery  trees  had  made  a  good  growth." 

In  the  "Prairie  Farmer"  for  February  10, 1872,  Mr.  Wier  publishes 
an  abstract  of  Dr.  LeBaroii's  article  and  gives  the  following  addi- 
tional particulars  concerning  the  attacks  of  the  insect:  "My 
attention  was  first  called  to  it  the  fall  of  '63,  by  a  neighboring 
nurseryman.  *  *  *  His  acre  or  more  of  seedlings  could  have 
looked  no  worse  if  they  had  been  sprinkled  over  with  dry  straw 
and  burned  over;  yet,  as  was  the  case  in  our  nursery,  there  was 
scarcely  a  Tortrix  to  be  seen  the  succeeding  su^lrae^,  and  his 
seedlings  made  a  very  strong  growth.  I  next  saw  it  in  my  nursery 
in  June,  '64,  when  it  swept  over  a  large  lot  of  two  year  old  apple 
trees  but  did  no  serious  damage,  as  there  appeared  to  be  but  one 
brood.  It  was  next  seen,  as  stated  above,  about  the  12th  of  June, 
1870,  involving  the  entire  apple  nursery  here,  and  more  or  less  the 
orchard.  At  that  time  the  caterpillars  were  about  half  grown,  but 
were  not  numerous  enough  to  do  any  serious  damage.  They  com- 
menced to  change  to  chrysalides  about  the  20th  of  June,  and  in 
three  to  four  days  the  little  bright  orange  moths  were  flitting 
around  depositing  th(*  eggs  for  another  brood  of  worms.  The  eggs 
soon  hatched,  and  as  the  brood  of  worms  was  at  least  one  hundred 
times  more  numerous  than  the  first,  the  trees  soon  showed  signs 
of  damage.  I  did  not  determine  positively,  but  I  am  quite  certain 
that  this  biood  changed  to  moths  in  about  thirty  days,  or  the  20th 
of  July,  and  they  at  once  laid  their  eggs,  increasing  perhaps  fifty- 
fold  (enemies  had  begun  to  prey  upon  them).  They  matured 
about  August  20,  and  laid  eggs  for  another  brood  al)out  equaling 
the  second;  these,  so  far  as  I  could  see,  were  all  killed  by  frost, 
that  were  not  destroyed  by  their  natural  enemies,  when  about  two 
thirds  grown." 

The  species  is  next  treated  of  in  the  Fourth  Report  of  the  State 
Entomologist  of  Missouri  (pp.  46-48,  fig.  22),  where  the  gray 
winter  form  is  described  as  "The  Green  Apple  Leaf  Tyer— Tortrix 
Cinderella,  n.    sp;"   and  a  short    notice    of   Dr.  LeBaron's   article 
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upon  r.  imilivorana  is  given,  together  with  an  account  of  the 
life  history  of  the  latter  by  Mr.  Wier,  reprinted  from  the  "Prairie 
Fp.rmer"  for  February  10,  lo/2.  Dr.  Riley  writes:  **The8e  worms  bear 
so  close  a  resemblance  to  each  other  that  it  is  almost  impossible 
to  characterize  them."  He  says  concerning  the  larva  of  T.  cin- 
derella:  "This  worm  changes  to  a  chrysalis  within  the  fold  of 
the  leaf,  lined  with  silk,  and  when  about  to  give  forth  the  moth 
,  works  its  way  partially  out  at  one  end  The  chrysalis  is  peculiar 
from. having  a  rounded  projection  in  front  of  the  head.  The  moth 
is  a  most  unassuming  little  body,  with  the  front  wings  of  a  dark 
ash-gray,  without  a  shade  of  any  other  color,  the  hind  wings 
paler."  And  of  the  other  supposed  species,  T,  malivorana,  he 
remarks:  "In  habit,  and  in  size,  form,  and  color,  it  is  the  exact 
counterpart  of  the  leaf-tyer  just  described.  The  chrysalis  is  also 
similar;  but  the  moth,  instead  of  being  uniformly  ash-^ay,  is  of 
a  bright  orange,  but  of  exactly  the  same  size  and  equally  uniform 
in  coloration,  so  that  by  imagining  a  bright,  golden  orange  instead 
of  deep  ash-gray.  Figure  22;  c  would  answer  for  this  species.'* 

In  1875  Zeller  again  described  the .  orange  form  of  the  moth 
{Beitr.  p.  6),  the  species  this  time  receiving  the  name  Trras 
variolana. 

In  the  Report  of  the  U.  S.  Geological  and  Geographical  Survey 
for  1876  (pp.  522,523),  Dr.  Packard  publishes  the  following  de- 
tails  of  the  form  qn  cranberry,  which  he  then  called  the  "lellow 
Cranberry  Worm  {Tortrix  vacciniivorana):''  "The  larva  draws 
the  leaves  together  with  silken  threads,  transforming  into  a  pupa 
within  the  mass.  A  single  larva  seems  to  select  one  twig  or 
bunch,  and  eats  the  parenchyma  from  the  upper  surface  of  the 
leaves  until  every  leaf  or  twig  is  injured  and  the  plant  nearly  as 
much  destroyed  as  if  the  leaves  were  eaten  up  entirely.  In  this 
way  each  larva  seems  to  eat  the  best  part  of  about  twelve  leaves, 
which  usually  remain  on  the  stalk,  affording  a  shelter  to  the  pupa» 
which  is  naked,  partly  sticking  out  of  the  leaves." 

Probably  Dr.  Packard  meant  that  the  pupa  was  thus  exposed 
after  the  emergence  of  the  moth,  rather  than  before.  At  least 
this  is  the  case  with  the  apple-feeding  specimens. 

Mr.  Trouvelot,  by  whom  the  drawings  for  Dr.  Packard's  illustra- 
tions were  made,  noticed  that,  like  the  larvfe  of  the  Hesperidie, 
as  Eudamus  and  Tityrus,  this  cranberry  worm  sends  oflf  the  ex- 
crement to  some  distance,  when  it  defecates.  When  it  had  built 
an  imperfect  cocoon  it  was  very  careful  to  remove  the  pellets  of 
excrement  in  it  by  taking  thom  with  the  mandibles  and  carrying 
them  out. 

In  the  "Prairie  Farmer"  for  July  15,  1876,  Dr.  Cyrus  Thomas 
notes  the  receipt,  from  Mr.  T.  Hallett,  Galena,  Dl.,  of  a  letter 
stating  that  a  green  worm  had  been  doing  much  injury  to  the 
young  apple  trees,  causing  them  to  change  color  as  if  singed  by 
fire.  In  the  absence  of  any  sj^ecimens  the  Doctor  presumes  this 
to  be  the  present  species.  Mr.  Wier's  article,  published  in  the 
"Prairie  Farmer"  in  1872  {I  c),  is  here   republished. 
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In  the  Report  of  the  Seventh  Annual  Convention  of  the  New 
Jersey  Cranberry  Association  (1879,  p.  7),  Mr.  John  H.  Brakeley 
gives  an  account  of  the  injuries  of  this  insect  to  cranberries,  and 
adds  that  it  is  commonly  found   on    the    high-bush    whortleberry. 

There  next  appears  in  the  Index  to  the  Missouri  Entomological 
Beports  (U.  S,  Ent.  Com.,  Bull.  No.  6,  pp.  82,  83)  a  note, 
following  the  republished  description  of  Torfrix  Cinderella,  in 
which  Dr.  Riley  says:  "From  pecimens  reared  from  cranberry- 
feeding  larvsB  received  from  Mr.  John  H.  Brakeley,  of  Bordentown, 
N.  J.,  I  am  satisfied  that  this  is  the  same  species  briefly  character- 
ized by  Packard  in  the  first  edition  of  his  Ouide  as  Toririx 
oxycoccana,  and  that  T,  malivorana  LeBaron  is  but  a  dimor- 
phic orange  form  subsequently  described  by  Packard  as  71 
vacciniworana.  The  orange  a.  .  ash-gray  specimens  are  thus  bred 
both  from  Apple  and  Cranberry.  I  have  reared  both  forms  from  Cran- 
berry and  from  Apple,  and  they  are  indistinguishable  in  the  larva 
and  pupa  states.  The  gray  form  is  more  or  less  suffused  with 
orange  scales  and  the  orange  form  less  frequently  with  gray  scales. 
This  is  the  most  remarkable  case  of  dimorphism  with  which  I 
am  familiar  in  the  family,  and  points  strongly  to  the  important 
bearing  of  biological  facts  on  a  true  classification.  The  dimorphic 
coloring  is  not  sexual,  but  occurs  in  both  sexes.  ♦  *  ♦  The 
species  belongs  to  the  genus  Teras,  and,  as  Packard's  specific 
name  oxycoccana  has  priority,  the  insect  should  be  known  as  Teras 
ftxycoccana.  Pack.  ♦  *  *  The  gray  form  of  the  moth  is  most 
frequent  in  autumn." 

Prof.  C.  H.  Femald,  in  his  "Synonymical  Catalogue  of  the  de- 
scribed TortricidsB  of  North  America,"  published  in  1882  (Trans. 
Am.  Ent.  Soc,  Vol.  X.,  p.  9),  retains  the  four  species — Teras 
oxycoccana,  Cinderella,  malivorana,  and  vacciniivorana,  — remarking 
in  a  foot  note  that  "Prof.  Riley  thinks  these  four  species  are  all 
one,  but  surely  oxycoccana,  Pack.,  must  be  distinct"  Teras 
mnuta  is  also  here  given  as  a  distinct  species,  and  T  variolana, 
Zell.  is  mentioned  as  a  synonym  of  it. 

Both  forms  of  the  species  are  treated  of  by  Mr.  Wm.  Saunders 
in  his  treaties  on  "Insects  Injurious  to  Fruit"  under  the  names 
given  by  LeBaron  and  Riley,  but  the  statement  is  made  that  "it 
18  probable  that  both  insects  are  slightly  modified  forms  of  the 
same  species." 

In  "Papilio"  for  April,  1884  (p.  71),  Prof.  Riley,  in  an  article  entitled 
"On  the  Dimorphism  of  Teras  oxycoccana,  Pack.,"  republishes 
the  paragraph  above  quoted  from  the  Index  to  the  Missouri  Re- 
ports, and  adds  that  as  a  consequence  of  the  doubt  implied  in 
Prof.  Fernald's  Catalogue  concerning  the  correctness  of  these 
views,  he  "put  the  question  to  so  full  a  test  as  to  leave  no  reason 
for  doubt.  The  experience  of  Mr.  J.  B.  Smith  in  the  field  is  con- 
firmatory; but  from  material  which  he  sent  to  Washington, 
we  not  only  actually  bred  the  orange  form  from  the  first  brood 
of  larvae,  received  in  May  and  produced  from  the  hibernating  slate- 
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colored  form,  but  also  the  slate-colored  form  from  larvae  hatched 
from  eggs  laid  by  the  orange  form.  Over  two  hundred  specimens 
reared  from  larvae  received  in  August  and  produced  by  the  second 
brood  of  orange  moths  were  all  referable  to  the  slate-colored  form. 
In  fact  all  the  moths  which  issued  after  September  23  were  of 
this  form,  though  there  was  but  a  difference  o^  five  days  between 
the  issuing  of  the  last  yellow  and  the  first  gray  specimens,  the 
latter  continuing  to  issue  through  October.  Many  of  the  gray 
specimens,  especially  those  which  first  appear,  are  so  suffused 
with  orange  or  reddish  scales  as  to  appear  somewhat  intermediate 
between  the  two  extremes,  but  there  are  none  which  are  not  at 
once  referable  to  the  gray  form.  It  is,  in  fact,  an  interesting 
case  of  seasonal  dimorphism." 

In  Bulletin  No.  4  of  the  Division  of  Entomology  of  the  U.  S.  De- 
partment of  Agriculture  (pp.  22-26)  Mr.  J.  B.  Smith  records  a  series 
of  observations  upon  this  species  as  a  cranberry  insect,  describing  it 
as  "rather  interesting  and  anomalous  in  that  it  has  two  distinct 
forms — a  gray  winter  form  and  a  summer  yellow  form."  He  states 
that  the  moths  of  the  gray  form,  a  few  days  after  emerging,"  largely 
lose  their  red  scales,  which  rub  off  very  easily,  and  they  appear  then 
of  a  uniform  gray  slate-color."  According  to  his  observations 
these  moths  emerge  in  October,  hibernate  as  adults  in  "crevices, 
outhouses,  and  rubbish  heaps,"  and  in  the  spring  (April  15  to 
May  1 )  deposit  their  eggs.  About  a  fortnight  later  the  larvae  hatch 
and  eat  the  foliage.  By  May  24  the  larvae  had  begun  to  pupate, 
and  the  first  moths  emerged  June  4.  "These  moths  were  smaller 
in  size  than  the  gray  specimens,  arid  entirely  different  in  color, 
being  yellow,  with  ochreous  mottlings.  *  *  *  On  fresh  specimens 
the  ochreous  or  reddish  scales  are  dense  and  give  the  insect  a  deeper 
color;  worn  specimens  lack  these  scales  and  appear  uniformly 
yellow.  The  sexes  do  not  differ  in  size,  and  none  expand  more, 
and  many  less,  than  0.5  inches."  The  second  brood  of  larvae  ap- 
peared late  in  June  or  early  in  July,  and  the  moths  produced  by 
them,  which  are  also  uniformly  yellow,  emerge  in  August,  to  lay 
eggs  for  the  third  brood,  the  moths  of  which^  as  before  stated, 
emerge  in  October  and  are  of  the  gray  form.  Mr.  Smith  states 
that  he  is  perfectly  positive  that  this  gray  brood  is  the  "result  of 
the  eggs  laid  by  the  yellow  form,  for  not  only  were  there  no  gray 
moths  on  the  bog  to  produce  them,  but  I  watched  the  yellow  forms 
oviposit,  obtained  some  eggs  from  females  in  confinement  and  sent 
thepa  to  Washington  to  be  reared,  and  Prof.  Riley  informs  me 
that  gray  individuals  were  obtained  from  them."  He  adds  that 
Dr.  Brakeley,  of  New  Jersey,  had  several  years  before  come  to  the 
conclusion  that  the  species  is  dimorphic. 

In  the  issue  of  the  "Canadian  Entomologist"  for  the  same  month 
of  the  same  year  (April,  1884,  p.  64)  Prof.  Fernald  states  that  he 
had  examined  a  long  series  of  the  specimens  bred  by  Dr.  Biley,  and 
was  surprised  to  find  that  "the  orange  forms  were  Teras  minfdo 
Eobs.,  which  was  redescribed  by  Zeller  as  Teras  variolana"  He 
adds:      "I  have  for  several  years  past  taken  a  Teras  here  in  con- 
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siderable  numbers,  late  in  September,  which  I  have  sent  to  several 
correspondents  in  Europe  who  have  written  me  that  they  were  quite 
unlike  anything  there.  These  proved  to  fee  like  the  slate-colored 
and  red  mixed  form  mentioned  above,  except  considerably 
larger;  I  can  see  no  difference  except  in  size.  There  is  no  cran- 
berry growing  where  these  are  found,  but  other  related  plants,  as 
blueberry,  upon  which  they  might  have  fed.  My  impression  is 
that  they  hibernate  in  the  ima^o  state,  but  of  this  I  am  not  sure. 
A  few  years  ago  I  received  several  specimens  from  Mr.  G,  M. 
Dodge  of  Glencoe,  Neb.,  *bred  on  wild  rose,'  which  are  so  like 
those  taken  here  that  1  could  separate  them  ouly  by  their  greater 
depth  of  coloring  and  their  much  larger  size,  for  they  are  as  much 
larger  than  those  taken  here,  as  these  are  larger  than  those  from 
Prof.  Riley  aud  others  from  Texas.  I  received  T.  minuta  from  Mr. 
Dodge,  and  also  from  Mr.  Morrison,  taken  iu  Nevada,  aod  they 
also  were  unusally  large.  I  am,  therefore,  inclined  to  believe 
them  all  the  same  species,  but  1  am  not  yet  ready  to  concede  that 
orycoccana  is  the  same  thing.  It  will  be  better  to  allow  it  to 
remain  separate  till  it  can  be  proved  to  be  the  same,  rather  than 
to  unite  them  now,  and  separate  them  later,  should  they  prove 
distinct. 

"The  synonymy  is  as  follows: 

Terns  minuta. 

Tortrix  minuta,  Robs.,  1869. 

Tortrix  malivorana,  Le  Baron,  1870. 

Tortrix  vacciniivorana,  Pack.,  1870. 

Teras  variolana,  Zell.,  1875. 
"The  above  are  the  orange  forms. 

Tortrix  Cinderella,  Riley,  1872. 

**Riley'8  name  may  be  used  to  indicate  the  slate-colored  form. 

Robinson's  T.  minuta  was  published  in  February,  1869,  and 
Packard's  T.  oxyccc^^ana  not  until  April,  1869." 

The  species  next  attracted  attention  during  1883  and  '84  by  its 
extraordinary  abundance  in  nurseries  in  McLean  county,  Illinois. 
Prof.  S.  A.  Forbes  called  attention  to  the  outbreak  in  a  paper 
read  before  the  State  Horticultural  Society  in  1884,  (Transactions, 
p.  124),  stating  that  thick-leaved  trees  were  relatively  little 
affected,  but  that  all  the  others  were  so  seriously  chocked  in  their 
fi^rowth  as  to  excite  th«  serious  apprehension  of  the  owner.  As 
t  >  remedies,  Prof.  Forbes  stated  that  '^methods  of  precaution  must 
be  the  main  reliance,"  and  also  recommended  that  the  foliage  be 
sprayed  with  arsenical  mixtures  early  in  the  season,  when  the 
injury  is  just  b.*giuniug. 

Similar  observations  ccm^erning  the  same  attack  were  published 
in  the  Fourteenth  Rjpjrt  of  the  State  Ento.nologist  of  Illinois. 
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I  recently  sent  Prol  Fernald  a  number  of  both  forms  of  tiie 
moth,  which  had  been  bred  from  apple  during  the  last  two 
years,  in  the  hope  of  determining  whether  Packard's  oxycoccana 
(of  which  Pro£  Fernald  possesses  the  type)  is  a  synonym  of 
minuia.  But  Prof.  F.  replies  (Dec.  27,  1886)  that  the  Cinderella 
specimens  "do  not  approach  the  type  of  oxycoccana  any  nearer 
than  many  others  which  I  have  seen,  so  I  am  still  in  doubt  about 
oxycoccana." 

DESCRIPTION. 

Egg, — I  have  not  seen  the  egg.  Dr.  Riley  in  the  Index  to  the 
Missouri  Beports  says:  "The  esgs  of  this  species  are  very  flat, 
circular,  and  translucent,  with  a  diameter  of  0.7  mm.,  and  are  laid 
singly  on  the  under  side  of  the  leaf  near  the  midrib."  To  this 
Mr.  Smith  adds  that  the  egg  is  "precisely  like  that  of  Anchylopera 
vacciniana  in  form  and  color,  but  is  very  slightly  larger."  (tJ.  S. 
Dept  Agr.,  Div.  of  Eni,  Bull.  No.  4,  p.  24. ) 

Larva, — Length  12  mm.  Body  thickest  just  in  front  of  the 
middle,  tapering  very  slightly  both  ways.  Color  pale  honey- 
yellow  with  a  slight  greenish  tinge.  Head  and  pirothoracic  shield 
famboge-yellow;  former  nearly  as  wide  as  latter.  Mouth  parts 
arker.  Ocelli  on  a  nearly  crescent-shaped  black  spot  on  either  side 
of  head.  Another  dark  spot  at  base  of  head  laterally,  and 
sometimes  a  slight  trace  of  a  brown  line  connecting  the  two,  so 
that  the  whole  resembles  somewhat  the  letter  S.  Body  sparsely 
furnished  with  fine  pale  hairs  arising  from  prominent  polished 
tubercles,  the  hairs  varying  in  length,  the  longest  being  about 
half  as  long  as  the  body  is  wide.  The  four  dorsal  tubercles  are 
arranged  in  a  trapezoid,  with  a  deep  crease  between  the  anterior 
and  posterior  pairs,  the  tubercles  of  the  posterior  pair  being 
farthest  apart  Stigmata  pale,  on  middle  segments  situated  slightly 
posterior  to  a  line  connecting  the  two  lateral  tubercles  and  nearest 
the  upper  tubercle.  Thoracic  feet  usually  tipped  with  black.  Just 
below  tip  of  dorsal  portion  of  the  anal  segment  and  above  the 
anal  opening  is  a  nearly  vertical  plate  bearing  a  series  of  rows  of 
peculiar  blunt  bristles,  curving  slightly  upward,  those  above  being 
shorter  than  the  lower  ones,  so  that  the  whole  forms  a  stiff  brush. 
(Possibly  it  is  by  means  of  this  that  the  larva  is  enabled  to  "send 
off  its  excrement  to  some  distance  when  it  defecates,"  as  noted  by 
Mr.  Trouvelot  in  Dr.  Packard's  article  cited  above.) 

Described  from  many  specimens  feeding  on  apple. 

Biley's  description  of  the  pupa  is  as  follows: 

Pwpa. — "Length  0.25-0.30  inch.  Brown;  characterized  by  a  pe- 
culiar  rounded  projection  from  front  of  head;  by  a  little  pointt^d 
prominence  at  base  of  each  antenna  and  each  side  of  penultimate 
abdominal  joint;  and  by  terminating  in  a  broad  suppressed  piece 
which  produces  two  decun'^ed  hooks.  Posterior  rim  of  abdominal 
joints  rasped  dorsally,  and  a  slight   rasped  dorsal   ridge  near  the 
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anterior  edge  of  larger  joints.  Legs  reaching  only  to  end  of  wing- 
sheaths.  The  head-prominence  varies  in  size  and  slightly  in  form.*' 
(Fourth  Mo.  Rep.,  p.  47.) 

Imago. — ^Prof.  0.  H.  Femald  has  kindly  furnished  me  with  the 
following  descriptions,  drawn  up  from  the  large  series  of  specimens 
from  varions  localities  which  he  has  studied: 

Orange  form, — Expanse  of  wings,  from  14  to  20  mm. 

Head,  palpi,  thorax,  and  fore  wings  above,  orange-yellow.  The 
fore  wings  are  sprinkled  with  lead-colored  scdes  which  are 
arranged  somewhat  in  numerous  cross  lines.  The  fringes  are 
somewhat  lighter  in  color.  The  upper  side  of  the  hind  wings 
and  abdomen  are  pale  fuscous  and  silky.  The  fringes  and  anal 
tuft  are  lighter.  The  under  side  of  the  wings  and  body,  as  well  as 
the  middle  and  hind  legs,  are  pale  yellowish  white.  The  fore  legs 
are  orange-yellow  in  front  and  pale  yellowish-white  behind. 

Gray  form. — Expanse   of  wings,  the    same  as  the  orange  form. 

Head,  palpi,  thorax,  and  fore  wings  above,  ashy  g^ay  with  more 
or  less  chestnut-red  scales  mingled.  In  some  specimens  the  red 
predominates;  in  others,  the  gray;  but  they  intergrade  perfectly,  so 
that  no  separation  can  be  made.  Occasionally  a  specimen  will  be 
found  with  darker  scales  arranged  in  cross  lines  like  those  of 
the  orange  form.  A  thoracic  tuxt  with  a  chestnut-colored  tip  is 
occasionally  found.  The  fringes  of  the  fore  wings  are  ashy  gray, 
sometimes  stained  with  reddish.  The  upper  side  of  the  hind  wings 
and  abdomen  are  pale  fuscous  and  silky.  The  fringjBs  and  anal 
tuft  are  lighter.  The  under  side  of  the  wings  is  pale  yellowish 
fuscous,  the  hinder  ones  being  a  little  lighter,  and  with  a  few 
brownish  sprinkles  along  the  costa  and  outer  margin  in  some  ex- 
amples. The  legs  and  under  side  of  the  body  are  somewhat 
darker  than  the  wings. 

DISTBIBUTION. 

It  is  evident  that  this  species  is  widely  distributed,  as  it  has 
been  recorded  from  Maine,  New  Jersey,  Illinois,  Missouri,  Nevada, 
and  Texas.  It  also  occurs,  no  doubt,  in  many  other  states  between 
and  adjacent  to  those  named. 

LIFE  HISTORY. 

The  breeding  notes  of  this  office  confirm  the  surmise  that  the  life 
history  of  the  species  when  affecting  apple  is  similar  to  that  of  the 
cranberry-feeding  specimens.  Some  larvie  collected  upon  apple  stock 
in  McLean  county  May  15,  1886,  commenced  pupatins  about  May 
22,  and  by  the  27th  two  thirds  of  them  had  pupated.  The  first 
moths  emerged  June  2,  and  others  continued  to  come  forth  until 
June  7.  Another  lot  of  larvae  from  the  same  nursery,  collected 
May  21,  had  mostly  pupated,  and  emerged  as  moths  from  the 
oth  to  the  nth  of  June.  In  every  instance  these  moths  were  of 
the  normal  summer  orange  form.  LarvsB  collected  August  6,  1883, 
on  young  apple  trees  in  a  Marion  county  nursery,  emerged  as 
orange  moths  on  the  20th  of  the  same  month. 
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From  larva3  collected  on  apple  iu  McLean  county  September 
17,  1884,  there  emerged  during  October  of  the  same  year  a  lot  of 
slate-colored  moths  belonging  to  the  form  Cinderella  as  described 
by  Eiley;  and  March  20  of  the  present  year  (1886)  I  found  the 
same  kind  of  moths  (differing  from  the  freshly  emerged  specimens 
only  in  having  the  reddish  scale  rubbed  oflp)  flying  abundantly  in 
the  same  nursery.  Again,  from  larvae  collected  in  the  Marion  county 
nursery  mentioned  above  September  23  of  the  present  year,  the  same 
glistening  gray  moths  have  emerged,  and  are  to-day  (December  U) 
alive  in  the  breeding  cage.  Nor  have  we  ever  obtained  the  ^ay 
form  in  summer  or  the  orange  form  in  autumn. 

Although  these  observations  are  somewhat  isolated  and  fragmen- 
tary I  believe  that  that  they  are  sufficient  to  establish  the  fact  of  the 
dimorphism  and  three-broodedness  of  Teras  minuta  upon  apple;  and, 
combined  with  the  observations  of  other  writers,  I  think  they  may 
be  said  to  prove  the  identity  and  unity  of  habit  of  the  three  supposed 
sj)ecies  upon  whose  life  histories  observations  have  been  made,— 
Terns  imilivorava  (LeB. ),  T.  vacciniworana  (Pack.),  and  T. 
chiderella  (Riley). 

Briefly  summarizing  these  various  observations,  the  life  history  of 
the  species  may  be  outlined  as  follows:  The  eggs  are  laid  in 
spring  on  the  unfolding  leaves  of  apple,  cranberry,  whortleberry, 
and  possibly  other  plants,  the  larvae  soon  hatching  to  devour  the 
tender  foliage,  of  which  they  form  a  protective  case.  Here  they 
<jontinue  to  feed  for  about  a  month,  when  they  pupate  within  the 
folded  leaves,  and  about  a  week  later  emerge  as  orange  moths. 
These  moths  lay  eggs  for  another  brood  of  larv'se,  the  imagos 
from  which  appear  in  August,  being  also  of  the  same  orange  color. 
These,  in  turn,  lay  eggs  for  a  third  brood  of  worms,  which  develop 
during  September,  and  emerge  during  October  as  glistening  red- 
dish gray  moths  which  pass  the  winter  in  rubbish  heaps,  fence 
corners,  and  similar  places  of  concealment,  and  deposit  eggs  on 
the  unfolding  leaves  of  the  various  food  plants  of  the  larvae  the 
following  spring.  Thus  is  completed  this  remarkable  cycle  of  in- 
sect life — one  of  the  most  curious  recorded  in  the  literature  of 
entomology. 

NATURAL   ENEMIES. 

In  Dr.  LeBaron's  original  article  it  is  stated  that  Mr.  Wier 
had  found  a  bug  preying  upon  the  larvae,  which,  from  the  descrip- 
tion given,  the  Doctor  doubtfully  identified  as  Milyas  \_Harpacior] 
ci  actus. 

We  have  also  bred  five  species  of  hymenopterous  parasites  from 
the  lesser  leaf  roller,  all  of  which  are  apparently  undescribed.*  Dr. 
Biley,  who  was  kind  enough  to  undertake  the  generic  reference  of 
the   specimens,  writes  that  they   belong   to   the  genera   Limneria 

•Theee  parasites  have  since  been  described  by  the  writer  In  an  article  entitled:  "O  « the  Para- 
sites of  the  Lesser  Apple  leaf  Roller,  Tfirait  minuta  Robs.,"  being  \rt.  111.  of  Vol.  III.  o.'  the  BnUe- 
tln  of  the  IlUuoifl  State  Laboratory  of  Natural  History. 
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Pimpla,  Cremastus,  and  Aleiedes,  or  a  closely  allied  genus.  No 
doabt  it  is  to  these  friendly  insects  that  the  sudden  decrease  in 
the  numbers  of  the  leaf-roller  larvae  so  often  noticed  is  to  be  at- 
tributed. 

REMEDIES. 

It  is  diflSicult    to    prevent   the    depredations  of   this  insect  upon 

Jroung  apple-trees  on  account  of  the  concealed  position  of  the 
arva,  and  its  habit  of  attacking  the  young  terminal  leaves.  The 
application  of  the  arsenical  poisons  is  probably  as  promising  as 
any  general  remedy;  but  I  believe  that  the  most  effective  pre- 
ventive of  nursery  injury  is  that  of  hiring  boys  to  crush  the 
larvae.  This  is  not  such  an  endless  task  as  would  at  first  appear; 
and  if  the  first  brood  of  larvae  are  thus  destroyed,  the  outlay  will 
be  tenfold  repaid.  That  it  is  eminently  practicable  on  a  large 
scale  has  been  demonstrated  the  past  season  by  a  leading  Illinois 
nurseryman  who  found  that  the  expense  of  once  going  over  a  badly 
infested  field  did  not  exceed  one  dollar  per  acre;  and  that  the  out- 
lay was  abundantly  repaid  by  the  continued  vigorous  growth  of 
the  trees.  In  a  recent  letter  the  gentleman  informs  me  that  he 
intends  continuing  the  practice  "more  vigorously  in  the  future 
than  in  the  past.*' 

Mr.  Smith  has  recommended  light  traps  for  attracting  the  moths 
in  cranberry  fields;  and  probably  the  same  means  could  be  em- 
ployed to  lessen  the  number  of  the  moths  in  nurseries,  especially 
in  early  spring,  when  the  hibernating  moths  are  abroad  for  the 
purpose  of  depositing  their  eggs. 
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THE   PRESENT  CONDITION  AND  PROSPECTS   OF   THE 

CHINCH  BUG  IN  ILLINOIS.* 


BY   S.   A.    FOBBES. 

For  three  successive  years  the  chinch  bug  has  been  extraordi- 
narily destructive  in  Southern  Illinois,  gradually  extending  the 
area  of  its  investment,  until  now  it  occupies  there  the  larger  part 
of  thirty  counties. 

Reports  of  its  occurrence  in  Iowa,  Minnesota,  and  Wisconsin 
led  us  in  July  to  a  careful  search  for  it  in  Northern  Illinois;  and 
there  also,  especially  in  the  counties  of  Lake,  Winnebago,  Stephen- 
son, and  Lee,  it  was  found  locally  numerous,  and  occasionally  de- 
cidedly injurious  to  corn  and  oats  adjoining  wheat  and  barley.  It 
has  freely  bred  there  this  season,  in  both  winter  and  sjyring  wheat 
and  in  barley;  and,  as  these  ripened,  has  made  its  way  on  foot 
into  com  and  oats  adjoining.  From  some  of  the  western  counties 
of  the  State,  noticeably  from  Rock  Island  county,  it  is  also  reported 
present  in  great  numbers,  and  injurious  to  both  wheat  and  com; 
while  many  correspondents  throughout  Central  and  Western  Illinois 
have  notified  me  of  its  appearance  in  numbers  to  attract  attention, 
and  to  threaten  serious  injury  in  the  near  future. 

The  weather  conditions  in  Northern,  Southern,  and  Western  Illi- 
nois last  year,  and  throughout  the  State  this  season,  have  been 
eminently  favorable  to  the  multiplication  of  the  chinch  bug;  and 
if  these  continue  unchanged  there  is  great  danger  that  the  larger 
part  of  the  State  may  be  overrun  by  it  another  season.  In  other 
words,  the  agricultural  interest  of  this  State  is  threatened  with  a 
loss  of  possibly  fifty  million  dollars  in  a  single  yearf — a  condition 
of  affairs  which  clearly  constitutes  an  emergency  calling  for  the 
use  of  every  resource  of  knowledge,  enterprise,  and  industry  which 
can  be  brought  to  bear;  but  especially  demanding  intelligent jatn/ 
action  on  a  common   j^lan  of   defimse.    While  individual  farmers 

*Thls  article,  pabllsbed  tn  1H87  as  a  balletln  of  the  offlcef  Is  here  reprinted  for  a  wider 
drcnlatloo  than  the  original  edition  of  one  thoneand  copies  made  poeeible. 

fThe  dnmage  done  by  thin  Iniirct  to  the  corn  crop  alone  tn  lUlnoto  exceeded  twenty-two  mltlloa 
dollani  fn  1874.  according  to  the  careful  calcniatlonii  made  by  Dr.  C^ros Thomas.  (See  Tth  Rep.  St. 
Ent.  111.,  p.  17.) 
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may  separately  protect  their  crops  to  a  considerable  extent,  they 
may  by  timely,  concerted  action  almost  completely  defend  whole 
neighborhoods  at  a  relatively  small  expense.  Many  measures  which 
Are  useless  after  an  outbreak  has  r(»ached  unmanageable  propor- 
tions may  be  quite  sufficient  to  arrest  mischief  in  its  beginnings. 


NOTES   FROM   CORRESPONDENTS. 

In  addition  to  our  personal  observations  in  the  field,  I  have  ob- 
tained much  valuable  information  from  the  crop  correspondents  of 
the  State  Department  of  Agriculture,  sent  in  response  to  a  circular 
of  inquiry  issued  July  19  to  all  the  counties  except  those  in 
Southern  Illinois  well  known  to  me  to  have  been  destructively 
visited  this  year  and  last.  To  these  counties  no  inquiries  were 
addressed. 

I  find,  in  brief,  collating  our  information  from  all  sources,  that 
the  chinch  bug  is  very  destructive  in  thirty  counties;  occurs  in 
large  numbers  in  sixteen  others;  in  moderate  numbers  in  seven- 
teen; and  in  numbers  not  especially  injurious  in  themselves  but 
sufficient  to  threaten  harm  another  year  in  twenty-five;  while  from 
thirteen  counties  it  is  reported  as  practically  absent. 

The  following  is  an  abstract  of  replies  received: 

AoAMb— A  few  cblnch  bug*,  bat  not  an  alarming  namber:    No  damage  to  growing  erope. 

Boons.— A  very  few.  but  not  enough  to  do  any  injnry.  Will  be  nnsafb  to  raise  either  wheat  or 
barley  next  year. 

A  few  seen  when  wheat  and  barley  were  hanrested,  bat  not  enough  to  do  any  damage. 

Carrolt^— Nearly  destroyed  some  fields  of  spring  wheat.    First  brood  on  the  wing  a  week  ago 
<Jaly  IB).    Great  amount  of  Hungarian  sown  here. 
No  bugs  except  In  the  northern  part  of  the  county. 
Occasional  fields  hare  been  ruined  by  them. 

Champaiqn— Reported  injurious  to  com  In  some  fields  near  Phtlo. 

CHRiftTiAN— A  fiBw  chinch  bugs  now  scattered  in  corn  fields.  Not  enough  to  do  serious  damage, 
but  enough  for  seed  next  year. 

Not  very  numerous  here.    Not  hurting  anything  as  yet. 

CoLBs— Chinch  bugs  have  made  their  appearance  In  considerable  numbers  in  this  locality  this 
season.  The  first  seen  here  for  six  years.  HsTe  done  no  material  damage  and  wUI  disappear  with 
plenty  of  rain. 

Oats  are  being  Injured  by  the  chinch  bug  since  wheat  harreet. 

Cook— Some  com  damaged  by  them  adjoining  rye  and  barley.  A  few  oats,  by  the  side  of  lye. 
killed  by  them. 

At  work  on  barley,  rye,  and  oato,  and  are  commencing  on  corn.  Some  com  to^dly  destroyed 
In  patches  of  one  or  two  acres,  and  all  mors  or  less  damaged. 

CoMBERLAND— Have  been  here  throughout  the  year. 

All  over  the  coauty  to  some  extent.    Some  fields  of  corn  already  ruined. 

DeKalb— Farmers  In  northern  end  of  connty  repo^^  noticing  them  when  cutting  barley.  No 
damage  done  to  growing  corn. 

Douglas— Snrae  ihinch  bujars  in  com,  but  not  enough  to  hurt  the  growing  crop  this  year. 

Edoar — Very  few  of  them  in  this  locality. 

Ford -Noticed  in  a  few  localities,  but  not  many  In  a  place. 

Fui.TON— Very  few  of  them .    Came  recently.    No  damage  done  by  thsm  here. 
Have  found  a  very  Uttlo  sign  of  them  in  one  or  two  oat  fields  only. 
Have  found  a  few.    Not  enough  to  make  any  show. 

In  8nial)  nnnibtirH  in  the  wheat  and  oats,  and  also  now  among  the  corn,  but  not  in  sufflcleot 
numbers  to  damage  the  crop. 

Gallatin— Noticed  8inoe  about  the  first  of  June.  Thickest  where  land  was  poor.  Onef^na 
w  as  overrun  by  them. 

Greene  —But  few  In  this  part  of  the  county.    Not  enough  to  do  any  damage. 

Hancock— Some  bug:8  here.    Tht«  weather  is  very  favorable  for  their  increase. 
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HARDiK^Increaalrg  here  very  fast.  Probably  ten  tiniee  ae  many  as  ever  before.  I  think  the 
effect  will  be  felt  here  thU  year. 

Henby— The  chinch  bag  has  made  its  appearance,  bat  has  not  damaged  crops  to  any  extent 
as  far  ae  heard  from. 

Exists  in  several  localities,  bat  has  done  no  serions  damage  this  year.  If  the  winter  should  be 
mQd,  there  may  be  serions  results  next  season. 

A  few  chinch  bags,  but  have  done  only  a  little  damage  so  far.  Think  the  only  way  to  prevent 
their  doing  injury  is  to  stop  growing  wheat  and  barley. 

Chinch  bogs  here,  bat  doing  no  damage  so  far.     Cannot  tell  what  the  fatore  hasin  store  for  as. 

Jaspbr— The  drouth  and  chinch  bug  have  materially  iAjured  the  growing  com.^ 

Jkbsey— The  southern  part  of  the  county  is  infested  with  the  chinch  bug.  They  did  not  come 
early  enough  to  damage  wheat  and  oats  much,  but  have  increased  rapidly  and  are  now  moving 
into  the  corn,  urhere  considerable  damage  is  being  done. 

Jo  Da VI CSS— Spring  wheat  and  barley  injured  to  a  small  extent  by  chinch  bug.  To  be  found 
also  In  oat  fields,  bat  not  in  numbers  to  do  mucb  damage. 

Found  in  small  patches  in  spring  wheat  and  oat  fields,  doing  some  damage,  but  not  enough  to 
attract  much  attention.  Also  now,  in  very  small  numbers,  along  margins  of  corn  fields  adjoining 
harvested  grain. 

There  are  chinch  bugs  in  the  corn  in  numerous  fields  all  about  here.  A  few  on  the  corn  stalk 
under  the  leaf. 

Have  been  destructive  in  spring  wheat,  a  little  farther  south,  In  both  Stephenson  and 
JoDarieas  counties. 

Kaxk— No  perceptible  damage,  although  limited  numbers  have  been  notio'ed  for  three  weeks. 
Last  three  days  have  noticed  considerable  Increase  In  the  corn  fields. 

KAKKAKEB-'Have  heard  of  only  one  place  in  the  town  where  they  are  in  the  corn,  and  there 
only  a  little. 

Kexdall-  Have  some  bugs  in  this  county,  but  not  enough  to  do  much  mischief 

Knox  —Damaged  winter  wheot  in  some  placm.  Killed  some  small  pieces  of  spring  wheat;  hurt 
oats  In  some  fields;  and  are  now  at  work  on  the  com.  . 

Lake    Have  done  some  damage  here  in  barley. 

La  Salle— a  great  many  are  found  in  places  where  the  com  seems  to  have  fired  badly. 

Doing  irreat  damage  to  the  corn.  Hade  its  appearance  in  winter  rye  Just  when  it  began  to 
ripen,  but  has  dune  no  great  amount  of  damage. 

Reported  in  some  localities,  but  no  serious  damage  done  by  them.  Several  of  my  neighbors 
found  them  qulti*  numerous  In  spring  wheat  and  oats,  but  now  say  they  can  find  no  perceptible 
damaj^e.    But  the  bugs  are  here,  ready  for  another  year. 

The  chinch  buK  is  found  In  nearly  all  thA  corn  fields  in  this  part  of  the  county  ((»eneca).  Their 
preaenoe  and  the  drouth  have  materially  less*  ned  the  com  crop. 

Lbe~A  very  few  have  shown  In  spring  wheat,  now  cut,  and  in  com  adjacent. 

LoGAH — None  with  the  exception  of  a  few  in  oats. 

McDoHOVGH— A  few  chinch  bugs  on  the  com  adjoining  stubble  fields,  especially  spring  wheat. 
May  be  laying  the  foundation  for  a  vast  number  next  year. 

Macoupik— Pretty  well  distributed  over  this  county;  probably  in  every  corn  field.  Did  not 
hurt  wheat  and  oats  much,  but  are  hurting  corn  badly. 

*  Madison— Quite  numerous  In  many  fields  of  corn,  which  are  being  severely  damaged  by  them. 
Grown  ones  now  flying  over  the  country. 

Damage  has  been  greater  in  this  county  than  ever  before.  Little  injury  to  wheat;  considerable 
to  oats.    Com  taken  clean  from  the  land  In  many  places. 

Chinch  bugs  and  dry  weather  have  destroyed  over  one  half  our  com  crop  and  part  of  the  oats 
and  wheat.    Bugs  very  numerous;  never  more  so. 

Have  hardly  ever  been  so  numerous  before.  Damage  to  wheat  at  least  fifty  p^^r  cent,  in  some 
fields.  Took  the  eom  nearly  elean  as  they  went.  Now  nearly  all  in  winged  state  and  making 
ready  for  seeond  brood. 

Mabsb ALL— Scarcely  any  spring  wheat  raised  except  in  the  timber,  and  there  you  will  find  the 
chinch  bug  in  his  glory.  After  eating  up  the  wheat  he  goes  into  the  corn.  Farmers  must  stop 
raising  spring  wheat;  then  there  will  be  no  bugs. 

Massac— Been  at  work  here  for  several  years:  but  little  worse  now  than  common. 

Are  plenty  here  and  have  damaged  wheat  and  corn  at  least  one  sixth.  Ears  of  corn  very  short. 
either  on  account  of  bngM  or  drouth,  or  both. 

flf.Chinch  bugs  are  numerous  In  this  county  and  In  this  locality  ( Metropolis^.  Have  done  con* 
slderable  damage  to  com.  Many  farmers  are  alarmed  for  the  next  year.  There  is  no  doubt  that 
they  injured  the  wheat  to  some  extent. 

Menard— Find  some,  but  not  enough  to  do  any  harm. 

MescBB— Damaged  some  pieces  of  grain,  and  have  now  gone  into  the  com.  but  I  think  not  in 
numbers  sufficient  to  do  much  barm  this  year.    Prosp«>ct  of  a  btg  lot  of  them  next  year. 

Doing  considerable  dam  age  to  the  corn  crop.  If  the  spring  wheat  had  been  two  weeks  later 
I  think  It  would  have  been  destroyed. 

Mo.vRoB— Chinch  bujrs  here  in  force.  Damaged  the  wheat  about  twenty  per  cent;.  Now  at 
work  on  the  corn.    .Many  flalds  adjoining  wheat  nearly  destroyed. 

MoNTOoyBRT-  Have  not  done  much  damage  yot.  Uuve  tuken  some  of  the  corn  adjoining 
small  grain,  but  are  no^  scattered  all  over  the  corn  fields. 

Southern  part  of  the  county  has  been  seriously  injured  as  far  north  as  Hillsboro.  Now,  at 
a  distance  ten  miles  north  of  that  place,  numbers  of  bugs  are  found  in  every  corn  stalk.  We 
greatly  fear  that  if  the  present  drouth  continues  the  next  hatching  will  be  fatal  to  our  corn. 
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Chinch  buf?fl  as  nameroas  as  I  ever  saw  them.  Materially  redaced  the  yield  oi  wheat  In  manj 
fleldn.  Oats  and  corn  iojared  where  they  grew  by  the  side  of  wheat,  many  fields  ot  com  being  en- 
tirely destroyed. 

Morgan— Made  their  appearance  in  this  county  Jast  before  wheat  harvest— about  the  tenth  of 
Jane.  Injnn:'d  late  wheat  and  barley  to  some  extent,  and  then  went  Into  the  com,  bnt  hare  not 
damafi^d  it  to  any  great  degree. 

JfouLTKiK-  Scattered  pretty  generally  over  the  conntry ;  but  not  very  onmeroof  except  In  a> 
few  places  where  they  went  out  of  wheat  and  oat  fields  and  injured  the  corn  considerably.  If  con- 
ditions are  favorable  next  year  we  may  expect  a  fall  crop  of  them. 

Pkobia— Find  but  very  few. 

Piatt— Some  bugs  in  southern  part  of  county,  but  not  in  the  northern.  No  damage  as  yet  to 
com  crop. 

Pike— A  few  chinch  bugs  are  now  at  work  in  com  on  sides  of  fields  ac^oinlng  oats;  to  befbnad 
by  stripping  down  blades. 

PoPB— The  pnst  is  freneral  over  the  whole  county,  but  not  in  qnantlties  sufficient  toii^ure  the 
corn  crop  except  for  the  drouth. 

DucH  very  numerous  in  this  locality.  Doing  considerable  damage  to  corn,  some  of  which  is 
black  with  bugn. 

PuLABKi— Has  been  some  complaint  of  the  chinch  bag  in  the  neighborhood,  but  it  certainly  ha» 
not  done  much  harm. 

In  northern  and  eastern  portions  of  the  county,  com  fields  ac^oinlng  wheat  begin  to  show  «erl- 
ous  damaare,  and  late  corn  will  certainly  be  badly  hurt.  Many  farmers  burned  stubble  imme<U- 
ately  after  harvest  and  virtually  destroyed  the  bugs 

Small  Ktrlp  of  county  three  miles  east  of  Villa  Rldg«  Infested,  bnt  no  great  damage  is  as  j<'t 
discovered. 

RncK  INLAND— Some  bugs  In  almost  every  corn  field,  but  not  in  quantity  to  doasy  serinu^ 
damage. 

Spring  whea*^  not  materially  damaged;  but  few  pieces  were  taken  by  the  bngs. 

Chinch  bug8  hore  in  mnltitudes  and  have  done  a  gr<^at  deal  o^ damage  to  wheat  and  com. 

The  ravaK*»H  of  the  chinch  bug  are  not  general  In  this  part  of  the  county,  but  wherever  wh^at 
and  rye  wi  re  raised  it  made  its  appearance  early,  and  as  soon  as  these  were  harvested  It  attacked 
the  adjolninp:  corn  flelds,  dam  aiding  many  acres. 

lias  iiiudo  its  apuearance  in  Bome  localities,  but  not  in  numbers  to  do  small  grain  very  much 
damage.    Corn  has  suffered  very  slightly  from  it. 

Saline— Quite  a  lot  of  buffs  all  over  the  county. 

The  chinch  bnfx;  has  injurt-d  our  corn  more  than  the  drouth,  and  it  is  multiplying  rapidly.  Hii* 
also  killed  the  crab  grass  and  fox-tail  in  the  wheat  stubble  of  many  of  oar  fields. 

Sangamon— Chinch  bu^rs  are  here,  bnt  not  In  sufficient  nambers  to  excite  alarm  or  even  attrwt 
attention. 

Schuyler— A  very  few  chinch  bngs  in  nome  localities..    No  damage  fk'om  them  as  yet. 
Have  noticed  bnt  very  few.    Soon  after  cutting  wheat  noticed  some  young  ones  in  the  corn. 
In  some  localitle:*  they  damaged  oats  slightly. 

Scott — Have  heard  bnt  one  complaint,  and  this  is  where  the  com  field  was  entirely  surroanilfii 
by  small  grain. 

Shelby— Have  been  damaged  but  very  little  In  this  locality  by  chinch  bugs,  though  is  the 
southern  part  of  the  count  v  rbey  have  done  considerable  harm. 

Qolte  numerous  in  the  wheat  fields,  and  have  destroyed  com  and  oats  adjoining  wlisftt  ana 
rye     The  necond  generation  is  hatching. 

Went  from  wheat  Into  corn,  and  In  central  and  northern  townships  have  done  oon«lderah!» 
damage. 

Stark-  In  Ooshen  township  the  chinch  bugs  have  made  their  appearance,  but  little  is  said  fn^ 
to  the  amount  of  damage  done 

Stephendon — In  considerable  numbers  In  spring  wheat.  Plenty  to  make  a  ftall  crop  bf  ai>* 
other  year. 

Were  but  few  chinch  bugs  in  winter  wheat,  as  the.v  came  too  lat«  for  that.  They  were  io 
spring  wheat  and  barley;  mostly  confined  to  timbered  districts,  there  being  very  few  on  prsirie 
farm  p. 

Winter  wheat  is  slightly  damag^ed  by  chinch  bugs  in  this  part  of  the  State  and  spring  vhent 
and  barley  suffered  much. 

The  chlni-h  bug  Is  so  generally  present  that  should  next  season  be  favorable  for  Its  develof'^ 
ment,  serions  harm  from  them  may  be  expected.  They  hurt  winter  wheat  nearly  or  quite  as hfuilv 
as  spring  whiat.  Are  now  injuring  corn,  but  not  to  any  very  great  extent.  (Hiram  Snjd^r, 
Lena.) 

Tazbwell — Some  in  wh^at  stubble.  Not  more  abundant  than  nsual  In  com.  Nodamsg«»o 
far. 

Veumilion— Chinch  bugs  numerouH  in  many  fields,  eating  fox -tail  and  millet,  but  havedow 
no  damage  to  grain.     Some  farmers  report  stubbie  fields  swarming  with  them. 

WniTRSiDE— Abont  in  isolated  patches  of  wheat  in  small  nambers.  Jast  to  show  whattbej 
can  do 

Chinch  bugs  have  made  their  appearance  In  quite  large  numbers  in  some  parts  of  this  county 
where  eonaiderable  wheat  and  barley  have  been  raised,  but  are  not  so  nnmeruus  or  general  M  to 
cause  alarm. 

Will-  Chinch  bugs  are  numerous,  but  yet  doiuf?  no  perceptible  damage.  Many  of  them  aJ* 
on  the  win  jr.  Are  Hind  to  be  numerous  In  slough  grass  and  wet-land  meadows  isomethlng  nfJ*- 
ual),  and  when  the  wrrass  is  cut  th^v  take  wing.     Have  not  heard  of  any  damage  to  com. 
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Williamson — Chinch  hugs  are  all  over  the  couuty  ;  more  namerons  than  ever  before.  Killed  a 
irood  deal  of  corn  when  thej  flrsi  went  Into  it,  at  harvest,  and  the  second  brood  Is  now  hatching 
on  eorn. 

WIK5BBAOO— We  have  the  chinch  bag:  In  great  nomhers;  first  in  barley,  now  in  corn  and  oats. 

WooDPOBD— Find  a  good  man.v  In  edges  of  corn  fields,  and  the  weather  being  so  very  dry,  they 
«fll  probably  injure  the  crop  rousltlerably. 

A  few  here  in  rye.  from  which  they  went  bo  the  corn,  but  not  In  sufficient  numbers  to  do  dam- 
age worthy  of  notice. 

Other  correspondents  from  the  counties  above  mentioned  re- 
I>orted  no  chinch  bugs  apparent  in  their  vicinities,  as  follows: 

From  Adams  county.  1;  Cook.  1;  Douglas.  2;  Edgar.  1:  Ford,  1:  Kankakee,!:  Kendall,  1; 
Knox.  2:  Lee.  1;  Peoria,  1:  Rook  Island.  1;  Sangamon,  1;  Sturk,  1;  Will,  1. 

Those  from  the  following  additional  counties  report  no  damage 
in  their  vicinities: 

Bureau.  Calhoun,  Cass,  DeWitt.  Iroquois,  Livingston,  Macon.  Mclienry,  McLean,  Mason.  Ogle. 
Putnam,  and  Warren. 

One  f^ora  Bureau  county  pays:  "Thoro  ban  been  very  little  wheat  sown  here  for  many  years 
past,  and  farmers  think  that  this  accounts  for  the  absence  of  the  chinch  bugs." 

Mr.  Dougherty,  of  OttervUle,  Jersey  county.  writ(«  that  the  bugs  in  his  neighborhood  are  not 
numerous  enough  to  do  serious  iitjury;  and  that  he  practices  burning  stubble  to  destroy  them  ae 
much  as  possible. 

Mr.  Seeley  writes  fl>om  Oswego,  Kondall  county,  that  he  has  been  told  by  some  of  the  neigh- 
bors that  a  Tery  few  chinch  bugs  havi*  been  soen.  Has  been  but  little  wheat  or  barley  raised  there 
for  some  time  until  the  last  two  or  three  years.  Is  afraid  that  if  this  is  continued  the  chinch  bugs 
will  return. 

Mr.  Samuel  Frost,  of  Macomb,  McDonough  county,  says:  *'We  have  no  chinch  bu^  in  our 
connty.    There  is  very  little  spring  wheat  raised  here,  which  may  account  for  their  absence." 

Sir.  Wm.  M.  Duffee.  San  Jose,  Mason  county,  says:  "There  are  no  chinch  bugs  in  our  fields 
in  tblB  county .    We  have  had  none  here  since  we  quit  raising  spring  wheat." 

• 

Mr.  J.  H.  Anthony  writes  from  West  Jersey,  Stark  county:  "Little  or  no  damage  done  in 
sonthwt*8tern  Stark.  Very  little  Hiring  wheat  or  rye  raised  in  this  connty  for  several  years,  cons'*- 
qoently  the  chinch  bugs  are  somewhat  held  in  check.'*  • 


LIFE   HISTORY. 

The  life  history  of  this  insect  has  been  often  rehearsed,  but  will 
titill  bear  brief  repetition. 

The  chinch  bug  passes  the  winter  in  the  adult,  winged  state  (a 
few  black  wingless  individuals  occasionally  occurring),  under  rub- 
bish or  around  the  fields,  in  com  shocks  and  straw  piles,  under 
boards  and  among  dead  leaves  in  the  woods,  most  abundant,  usually, 
aruund  the  edges  of  fields  and  in  thickets  and  the  borders  of 
wo<xl8.  From  these  lurkinp:  places,  such  as  survive  the  winter 
emerge  in  April  and  May  (possibly  sooner,  if  the  season  opens 
early ),  and,  after  pairing,  lay  their  eggs  in  May  and  June  in  fields 
of  spring  and  winter  wheat,  barley,  rye,  oats,  and  corn — chiefly  in 
wheat  and  barley, — most  of  the  eggs  bein^  deposited  in  or  near 
the  ground  on  the  lower  parts  of  the  plants.  Many  of  those 
hibernating  around  fields  sown  to  wheat  and  barley  make  their 
way  in  on  foot,  thus  attacking  the  outer  edges  first;  but  others 
take  wing  and  scatter  freely  wherever  suitable  food  invites  them. 
Rarely  these  winged,  hibernating  individuals  will  concentrate  in  a 
field  of  grain  in  numbers  sufficient  to  damage  the  young  plants  at 
once,  even  before  the  eggs  are  laid;  but  commonly  no  marked  in- 
jury appears  until  the  young  of  the  succeeding  generation  begin 
to  feed. 
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By  July  most  of  the  old,  hibernating  brood  are  dead,  and  the 
new  generation  is  nearly  full  grown;  far  enough  advanced  by  har- 
vest to  abandon  the  fields  of  wheat  and  baney  for  the  nearest 
available  food — oats  or  corn,  if  these  are  adjacent,  otherwise,  and 
more  rarely,  grass.  Making  their  way  in  on  foot  they  will  at  first 
attack  only  the  borders  of  these  fields;  but  later — by  the  first  of 
August  at  the  farthest  —the  bugs  not  already  located  will  begin  to 
fly,  and  so  will  become  generally  disseminated  through  fields  of 
corn.  Not  infrequently,  especially  to  the  southward,  many  of  the 
old  bugs  fly  as  soon  as  they  get  the  use  of  their  wings;  but  as 
only  a  small  part  of  them  have  passed  their  final  moult  before 
small  grain  ripens,  most  of  the  generation  must  still  search  for 
food  on  foot.  In  the  com  the  eggs  are  laid  behind  the  sheaths  of 
the  lower  leaves,  and  under  the  protection  of  this  retreat  the 
young  hatch  and  mature,  only  coming  out  upon  the  exposed  sur- 
faces of  the  leaves  when  they  become  superabundant  or  when  they 
get  their  growth.  The  fidl  grown  bugs  fly  freely,  singly,  but  not 
in  swarms,  whenever  their  food  fails  them  where  they  are.  Barely 
we  find  in  the  southern  part  of  the  State  some  trace  of  a  third 
generation  in  a  season,  the  young  of  these  appearing  in  Septem- 
ber in  the  corn — but  these  are  in  too  small  numbers  to  have  any 
practical  importance.  The  generations  are  thus  mainly  two;  one 
breeding  chiefly  in  wheat  and  barley,  and  the  other  almost  wholly 
in  corn — the  adults-  of  this  latter  brood  passing  the  winter  as 
above  described. 

Each  female  is  believed  to  be  capable  of  laying  about  five  hun- 
dred eggs. 

FOOD   PLANTS. 

The  chinch  bug  is  practically  confined  for  food  to  the  great  family 
of  grasses  (Gramineje)*  which  contains  all  the  cereals  and  grasses, 
tame  and  wild.  Some  of  these,  however,  it  feeds  upon  with  re- 
luctance, if  at  all;  and  among  the  ordinary  objects  of  its  food  it 
has  its  very  decided  preferences.  Among  the  crop  plants,  wheat, 
barley  and  rye,  sorghum,  broom  corn  and  Indian  corn,  millet  and 
Hungarian  grass  are  its  favorite  foods,  with  oats  and  timothy 
clearly  second  to  these;  while  among  the  wild  grasses,  its  prefer- 
ence is  for  fox-tail  grass  and  "tickle  grass"  (Setaria  and  Eragrostis). 
It  seems  to  prefer  timothy  to  blue  grass,  not  really  relishing 
either  as  a  general  thing* — and  stakes  to  the  crab  grasses  (PanicumI 
not  at  all,  or  only  as  a  last  resort.  It  is  reported  by  old  settlers 
to  feed  on  the  wild  prairie  grasses,  and  to  have  bred  upon  them 
freely  when  the  country  was  new;  but  it  is  not  known  what  specie? 
of  these  grasses  it  alfects.  Nothing  seems  more  precisely  to  its 
liking  than  tlie  Setarias  (fox-tail,  Hungarian,  and  millet),  unless 
it  be  sorghum  and  broom  corn. 

*lt  Hhonld  be  not^Ml.  hovT»n'er,  that  the  chinch  bnj?  may  breed  abundantly,  with  de8tnicu^«? 
con8e<iuenieM.  In  timothy  meadows  and  paHtures,  althouBfh  In  the  West  thU  seems  not  to  base 
been  n  comrion  occurroiue.  A  limited  but  severe  attack  in  New  York  in  lt<82,  was  almost 
wholly  confined  to  those  Hltuatione. 
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On  the  other  hand,  flax,  clover,  buckwheat,  and  all  plants  in 
general  which  do  not  belong  to  the  family  of  grasses,  remain 
absolately  uninjured  by  it,  even  under  the  pressure  of  actual 
starvation. 

PREVENTION  AND  REMEDY. 

There  is  a  general,  but  mischievous  impression  among  the  far- 
mers of  this  State,  especially  to  the  southward,  that  it  i^  useless 
to  contend  against  the  chinch  bug,  and  that  its  visitations  must 
be  received  like  those  of  the  droum  and  the  tornado,  as  evils  be- 
yond our  i)ower  to  prevent  or  remedy.  A  careful  study  of  the 
literature  of  the  subject,  several  years'  observation  in  the  field, 
and  some  experiment,  have  convinced  me  that  this  belief  often 
doubles,  at  least,  the  calamity  of  an  outbreak,  by  discouraging  at 
the  outset  any  except  sporadic  and  individual  measures  of  defense. 

This  discouragement  is  of  course  not  without  its  reasons.  Com- 
monest, I  think,  are  the  following: 

1.  In  this,  as  in  many  other  cases  of  insect  injury,  the  number 
of  unreasonable  and  even  preposterous  recommendations  that  have 
been  made  have  tended  to  discredit  the  whole  subject  of  remedial 
measures. 

2.  Few  are  aware  of  tl:e  very  considerable  number  of  valuable 
remedies  which  have  been  carefully  tried,  here  and  there,  with 
decisive  or  highly  encouraging  results. 

3.  Failures  of  measures  not  intelligently  or  thorougly  applied, 
or  applied  under  exceptional  circumstances,  have  often  led  to  the 
conclusion  that  there  was  no  value  in  them  under  any  circum- 
stances whatever. 

4.  Partial  or  complete  failure  of  the  isolated  efforts  of  individuals 
has  sometimes  illegitimately  discouraged  combined  action  by  the 
farmers  of  a  neighborhood. 

5.  The  use  of  proper  measures  in  the  beginning  of  an  outbreak 
has  been  prevented  by  a  failure,  elsewhere  or  previously,  of  the 
same  measures  where  the  chinch  bug  had  already  overwhelmed  the 
country.  The  best  of  remedies  will  fail  when  the  patient  is  al- 
ready in  the  article  of  death. 

6.  Failure  to  accomplish  everything  has  sometimes  caused 
abandonment  of  measures  which  nevertheless  do  accomplish  much. 

7.  Many  reasonable  and  promising  remedies  lack  the  endorse- 
ment of  accurate  experiment,  and  so  fail  to  command  the  confi- 
dence of  the  practical  farmer. 

8.  The  disposition  to  speculate  on  the  weather  is  very  common. 
A  hope  that  heavy  rains  may  intervene  to  destroy  the  bugs  often 
prevents  action  which  it  is  thought  may  be  rendered  unnecessary 
by  the  turn  of  events. 

I  think,  however,  that  all  thoughtful  men  must  agree  that  in 
the  face  of  so  great  a  danger  as  now  threatens  the  agriculture  of 
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the  State,  it  is  the  part  of  wisdom  to  take.no  chances  needlessly, 
but  to  use  every  measure  of  precaution  which  an  intelligent  stu«ly 
of  the  situation  can  suggest. 

In  the  following  summary  discussion  of  remedies  I  have  not 
usually  attempted  to  discriminate  between  those  which  have  been 
tested  by  general  usage  or  by  accurate  experiment  and  those 
which  rest  upon  theoretical  grounds  chiefly.  I  greatly  hope  that 
another  year  may  put  us  in  position  to  try  in  the  field  the  more 
impoi'tant  measures  of  this  latter  class  in  a  way  to  bring  out 
clearly  their  actual  value. 

The  remedial  and  preventive  measures  applicable  to  the  chinch 
bug  may  be  conveniently  divided  into  agricultural  methods^  har- 
riers against  migration,  and  direct  destruction, 

A.     actRICULTUkal  methods. 

1.  Clean  farming.  The  chinch  bug  seeks  in  autumn  the  pro- 
tection of  dead  leaves,  grass,  fallen  fence  boards,  rails,  etc.,  and 
does  not  usually  fly  far  in  spring  if  it  can  find  food  near  by. 
The  farmer,  therefore,  who  harbors  the  greatest  number  on  his 
premises  will,  in  the  long  run  and  as  a  general  rule,  suffer  first 
and  worst  the  following  year.  Further,  some  of  the  commonest 
grass-like  weeds  are  among  the  favorite  food  plants  of  this  insect, 
and  the  bugs  will  be  most  numerous  on  farms  whore  these  an^ 
allowed  to  grow. 

2.  Judicioush)  diversified  farming.  That  repeated  and  general 
cropping  to  the  cereals  alone,  especially  to  only  two  or  three 
kinds  ot  them,  favors  the  multiplication  of  the  chinch  bug,  is  a 
fact  now  so  well  known  as  to  need  no  discussion. 

3.  Temporary  abandonment,  in  corn  districts,  of  small  grain, 
especially  wheat  and  harU'y.  This  measure  of  defense,  in  nsi 
for  more  than  a  century,  is  the  one  most  generally  relied  upon. 
Its  at  least  partial  efficacy  is  now  clearly  ^demonstrated  through- 
out a  large  part  of  this  State,  where  the  chinch  bug  is  making  its 
advent  almost  wholly  by  way  of  fields  of  wheat  and  barley. 

It  is  to  be  noted,  however,  that  where  the  number  of  this  in- 
sect has  risen  to  great  excess,  it  cannot  be  reduced  again  by  sim- 
ply refraining  from  the  culture  of  wheat  and  barley.  It  has  been 
repeatedly  shown  in  Southern  Illinois,  during  the  last  two  yeans, 
that  under  such  circumstances  the  bugs  will  breed  as  freely  and 
successfully  in  oats  as  in  other  grains;  while  recent  occurrences 
in  New  York  prove  that  the  meadow  grasses  afford  them  almost 
equal  opportunity.  This  is  consequently  a  preventive  rather  than 
a  remedial  measure. 

A  serious  error  is  prevalent  in  some  parts  of  the  State  witij 
respect  to  the  relation  of  the  chinch  bug  to  winter  wheat,  many 
believing  that  this  insect  cannot  flourish  on  winter  grains.  Thi' 
fact  is,  however,  that  the  tremendous    attacks  uuder  which  South- 
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ern  Illiiiois  has  suffered  for  the  last  three  years,  have  been  de- 
livered first,  each  year,  upon  the  fields  of  winter  wheat,  no  spring 
grain  but  oats  being  raised  in  that  entire  region;  and  our  recent 
observations  in  Northern  Illinois,  where  winter  wheat  has  lately 
been  introduced  again  to  some  extent,  show  that  there  likewise 
this  has  suffered  scarcely  less,  in  several  instances,  than  spring 
wheat  beside  it  It  is  probable,  however,  that  where  both  varie- 
ties are  raised,  the  spring  wheat  will  usually  be  worst  attacked; 
but  certainly  if  only  winter  wheat  is  grown,  this  will  afford  every 
necessary  opportunity  for  the  multiplication  of  the  chinch  bug. 

4.  The  temporary  abandonment  of  com  in  regions  where  small 
grains  are  the  pnncipal  crop.  This  expedient  was  suggested  by 
observations  made  in  the  wheat  regions  of  Washington  county, 
where  nature  made  for  us,  in  1886,  an  experiment  on  a  large  scale, 
showing  the  result  of  a  lack  of  food  for  the  midsummer  brood  of 
the  chinch  bug.  The  few  com  fields  in  that  region  being  early 
destroyed  by  insects  and  drouth,  the  breeding  of  the  bugs  was  cut 
short  in  the  com,  and  the  adults  were  forced  to  desert  the  fields 
in  midsummer.  Most  of  them  consequently  flew  to  the  woods  and 
lived  principally,  during  the  remainder  of  the  season,  upon  certain 
woodland  grasses.  The  number  of  the  hibernating  generation  was 
thus  cut  down,  and  those  surviving  passed  the  winter  almost 
wholly  in  the  woodlands,  with  the  consequence  that  fields  at  some 
distance  from  woods  were  nearly  or  quite  free  from  attack  the 
following  spring.  A  general  burning  of  the  woods  and  thickets  at 
the  proper  season,  as  recommended  under  another  head,  would 
probably  have  almost  wholly  protected  this  entire  region. 

5.  Culture  of  croj)S  not  affected  by  the  chinch  hug.  The  most 
important  of  these  are  clover,  buckwheat,  potatoes,  turnips,  and 
the  root  crops  generally ;  flax,  hemp,  beans,  castor  beans,  melons, 
strawberries,  and  all  the  fruits.  Oats  and  the  common  meadow 
grasses  are  usually  less  damaged  than  wheat,  rye,  barley,  Hun- 
garian, and  millet. 

6.  Heavy  fertilization^  both  of  the  ground  before  planting,  and 
of  the  surface  where  the  crop  is  attacked.  This  method  takes 
effect  both  by  supporting  the  plant  under  the  drain  of  insect  in- 
jury, and  by  causing  a  more  luxuriant  and  thicker  growth  of 
veigetation,  which  shades  the  ground  and  renders  it  moist,  thus 
supplying  conditions  unfavorable  to  the  multiplication  of  the  chinch 
bug.  It  is,  by  many,  supposed  that  the  bugs  prefer  an  unthrifty 
vegetation  to  one  in  vigorous  growth,  but  this  is  certainly  not  in- 
variably the  case.  Fields  of  corn,  side  by  side,  one  fertilized  and 
the  other  not,  are  often  eoually  infested  by  this  insect,  the  con- 
spicuous difference  in  conaition  being  due  wholly  to  the  greater 
resisting  power  of  the  stimulated  plants.  This  practice  has  like- 
wise the  advantage  of  forcinc;  the  development  of  the  crop,  thus 
pushing  it  out  of  the  way  ot  early  injury. 

An  experiment  recently  conducted  for  me  by  Mr.  Samuel  Bart- 
ley,  of  Edgewood,  bears  on  the  utility  of  this   method.     A  plot  of 
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"wheat  heavily  fertilized  before  sowing,  with  barn-yard  mannre — al- 
most the  only  wheat  in  that  neighborhood— was  very  vigorously  at- 
tacked in  spring  by  the  chinch  bug,  much  of  it  being  badly  dam- 
aged by  the  adults  of  the  hibernating  generation  before  they  had 
even  laid  their  eggs.  Nothwithstanding  this  injury,  and  that  by 
the  much  more  abundant  generation  following,  this  plot  yielded, 
according  to  a  report  made  to  me  August  4,  at  the  rate  of  20.8 
bushels  per  acre,  r4  pounds  to  the  bushel ;  while  the  portion  of 
it  treated  in  spring  with  special  fertilizers*  yielded  at  the  rate  of 
24  bushels  per  acre,  62  pounds  to  the  bushel.  The  ususal  aver- 
age yield  of  this  region  does  not  exceed  18  bushels.  It  is  scarcely 
possible  that  this  field  could  have  yielded  more  than  ten  bushels 
per  acre  if  left  unfertilized.  The  effect  of  the  first  application  of 
manure  was,  therefore,  to  about  double  the  crop;  and  that  of  the 
second,  to  further  increase  this  yield  by  some  twenty-eight  per 
cent. 

7.  Fall  plowing,  and  heavy  rolling  after  fhe  seed  is  sown.  This 
measure  is  based  upon  the  fact  that  the  female  chinch  bug  seeks 
the  roots  of  grain  in  spring  upon  which  to  lay  her  eggs,  and 
can  penetrate  compact  soil  less  readily  than  that  recently  plowed. 
As  the  eggs  are  very  frequently  and  freely  laid,  however,  upon 
the  lower  part  of  the  plant  above  the  earth,  this  measure  probably 
cannot  have  any  very  important  effect. 

8.  The  use  of  surplus  seed.  This  serves  a  double  purpose;  that 
of  shading  the  ground,  as  mentioned  above,  and  that  of  supplying 
an  excess  of  vegetation,  some  of  which  may  be  sacrificed  to  the 
bugs  without  serious  diminution  of  the  yield. 

9.  Early  planting  of  crops  exposed  to  chinch-bug  attack  (ex- 
cepting corn).  As  the  principal  damage  is  done  by  the  young  of 
the  spring  generation,  and  as  these  do  not  ordinarily  begin  to 
hatch  until  the  middle  of  May  and  are  most  destructive  late  in 
June,  early  planting  may  often  so  advcince  the  crop  as  to  get  it 
practically  out  of  their  way.  This  applies  as  well,  of  course,  to 
winter  grain  as  to  the  spring  varieties. 

10.  Late  planting  of  com.  Com  should  be  planted  late  enough 
to  make  it  certain  that  the  hibernating  adults  have  all  left  their 
winter  quarters  and  established  themselves  in  grain  fields  for  re- 
production; otherwise  the  crop  may  be  infested  by  this  first  gen- 
eration as  well  as  by  the  second. 

11.  Mixture  of  seed,  to  repel  or  destroy  the  insect.  The  sow- 
ing of  clover  in  spring  on  winter  wheat  is  largely  practiced  in 
Southern  Illinois,  and  with  unquestionably  good  effect,  provided  that 
the  clover  grows  freely  enough  to  shade  the  ground  by  the  time 
the  young  chinch  bug  gets  fairly  under  way.  Frequently,  how- 
ever, in  that  latitude,  clover  makes  too  slow  and  slight  a  start  to 
effect  this  purpose. 

'One  hundred  pounds  eacb,  per  acre,  of  nitrate  of  soda,  anperphoapbates,  and  enlpbate  of  pot- 
ash. 
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Timothy  may  often  be  sowed  in  fall,  to  the  best  advantage,  with 
winter  wheat  or  rye,  as  reported  to  me  by  Mr.  John  A.  Kelly,* 
of  Cumberland  county,  in  a  letter  dated  Jnn^  25,  1887;  and  also 
more  at  length  by  Mr.  E.  E.  Chester,  of  Champaign  county.  Mr. 
Chester's  experience  demonstrates  so  precisely  the  very  great 
value  of  this  method  as  a  protection  to  the  wheat  crop  under  the 
most  unfavorable  circumstances  possible,  that  I  will  report  it  in 
full. 

A  field  of  twenty-eight  acres  was  sown  to  wheat  in  the  fall  of 
1874,  when  the  chinch  bus:s  were  innumerable  throughout  all 
this  region— twenty  acres  with  timothy  and  the  remaining 
eight  without,  timothy  being  sown  on  the  latter  in  the  spring. 
This  eight-acre  plot,  like  the  rest  in  every  respect  except  that 
mentioned,  was  overwhelmingly  infested  by  the  chinch  bug,  the 
grain  at  harvest  yielding  only  seven  bushels  per  acre,  while  the 
twenty  acres,  bearing  a  thrifty  growth  of  fall  timothy,  remained 
wholly  unaffected  except  for  a  short  distance  adjoining  the  other 
plot,  and  yielded  an  average  of  twenty  bushels  to  the  acre.  The 
latter  wheat  sold  as. "No.  1,"  at  one  dollar  per  bushel,  and  the 
former  as  "rejected,"  at  sixty-five  cents. 

Winter  rye  is  sometimes  sowed  with  spring  wheat,  for  similar 
reasons. 

Flax  has  also  been  sowed,  with  good  result,  on  both  spring  and 
winter  wheat,  being  itself  exempt  from  attack  and  serving  to  shade 
the  ground  to  a  considerable  extent.  According  to  some  observers, 
it  even  repels  the  bugs. 

The  sowing  of  buckwheat  and  flax  in  the  outer  rows  of  fields  of 
corn  is  likewise  reported  to  have  protected  them  from  invasion. 

12.  Sti'ips  of  favorite  food  j)^^^^^  sowed  as  lures:  millet  or 
Hungarian  around  wheat  or  corn;  spring  wheat  around  winter 
wheat  or  oats;  sorghum  or  Hungarian  around  corn  or  between 
the  outer  rows.  The  object  of  this  procedure  is  to  induce  the 
adults  escaping  from  wheat  fields  or  emerging  from  their  winter 
quarters,  to  lay  their  eggs  in  these  special  strips,  which  are  then 
plowed  up  and  planted  to  other  crops,  thus  destroying  the  un- 
matched eggs  and  the  young. 

13.  Souring  strips  of  favorite  food  plants  near  the  winter  quar- 
ters of  the  bugs.  When  woodlands  and  thickets  contain  numbers 
of  hibernating  insects,  these  may  be  thus  tempted  to  deposit  their 
^ggs,  which  may  then  be  destroyed  early  with  the  vegetation  used 
as  a  lure,  the  ground  being  afterwards  replanted  to  some  crop  not 
affected  by  the  chinch  bug. 

14.  Solving  strips  of  plants  not  injured  by  chinch  bugs,  as 
barriers  to  the  migration  of  the  spring  generation.  These  should 
be  interposed  especially   between  fields  of  barley    or   wheat   and 

*'*!  bare  accidentally  discovered  that  by  sowing  timothy  with  the  wheat  Inthefoll.  if  I  fretaffood 
catch  the  bugs  cannot  breed,  as  the  wheat  starts  first  in  spring  and  then  the  grass  forms  a  dense 
shade  by  the  tenth  of  May-  When  the  bugs  deposit  their  eggs  they  cannot  hatch  on  account  of 
too  mnch  shade." 
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oats  or  com.  Their  effect  will  be  only  to  delay  and  distribute 
the  migration  of  the  brood,  possibly  resulting  also  in  the  starva- 
tion of  the  younger  individuals. 

15.  Encouraging  sprina  growth  of  volunteer  grain  on  ground 
to  be  used  for  corn,  or  otner  late-planted  crop.  Late  spring  plow- 
ing of  this  ground  preparatory  to  planting  will  destroy  the  eggs 
and  young  with  which  it  will  probably  be  stocked. 

16.  Irrigation  of  the  infested  fields,  where  it  is  possible,  is,  of 
course,  a  complete  remedy. 

B.      BARBIERS  AGAINST  MIGRATION. 

1.  Planting  strij^s  with  crops  not  subject  to  injury  by  the  chinch 
hug,  as  described  above  under  No.  14.  This,  to  prevent  the 
speedy  migration  of  insects  of  the  spring  generation  from  fields 
of  wheat  and  oats  at  harvest. 

2.  Ploxdng  and  harrowing  at  harvest  time  around  infested 
fields,  for  a  similar  purpose. 

3.  Plowing  (me  or  two  deep  furrows  around  the  field.  "The 
earth  should  be  thrown  away  from  the  protected  field,  and  the 
furrow  not  allowed  to  settle  or  harden,  but  be  kept  friable  or 
dusty  by  dragging  a  log  or  stone  or  a  bundle  of  brush  along  it  each 
morning.  The  philosophy  of  the  plan  is  that  the  bugs  cannot 
climb  up  the  loose  surface,  especially  on  the  perpendicular  side. 
The  dragging  each  morning  will  kill  man^,  but  they  should  be 
either  trapped  or  destroyed  in  pits,  or  burned  by  strewing  straw 
each  morning  on  the  invading  side  of  the  furrow,  and  burning 
the  same  each  evening,  when  a  chinch-bug  holocaust  will  result." 
— Riley. 

4  P(niring  coal  tar  along  the  ground  just  outside  the  borders 
•of  infested  fields,  as  recommended  by  Dr.  LeBaron  in  his  second 
report.  "This  method,"  he  says,  "has  been  extensively  resorted  to 
the  past  season  (1871)  in  the  central  part  of  the  State.  I  had  an 
opportunity  of  seeing  it  put  in  practice,  on  a  large  scale,  on  the 
farm  of  Mr.  Joshua  Sells,  of  Bloomington.  At  the  time  of  my 
visit,  Mr.  Sells  had  adopted  the  plan  of  running  a  stream  of  tar 
from  the  spout  of  an  old  tea-kettle  directly  upon  the  ground,  along 
the  exposed  sides  of  his  com  fields.  He  found  that  a  gallon  of 
tar  would  extend  about  ten  rods,  so  that  a  two-gallon  kettle,  twice 
filled,  would  furnish  a  strip  of  tarred  ground  the  whole  length  of 
a  forty-rod  com  field.  The  tar  had  to  be  renewed  eveiy  other 
day,  and  oftener  in  case  of  rain.  The  insects  would  crowd  up  to 
the  line  in  such  numbers  that  in  many  places  they  would  pile  up 
from  half  an  inch  to  an  inch  deep,  and  could  be  scraped  up  by 
the  double  handful.  But  so  long  as  the  tar  was  kept  fresh,  not  a 
bug  would  cross  it.  They  were  not  prevented  from  crossing  by 
the  adhesive  nature  of  the  tar,  but  by  its  repulsiveness.  The  bugs 
would  not  touch  ii  They  were  destroyed  by  conducting  them  into 
perpendicular  holes,  or   by  shoveling  them  in  and  burying  them.'* 
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C.      DIRECT  DESTRUCTION. 

3,  Destroying  the  bugs  by  fire  in  their  winter  quarters  in  fait 
and  spring.  After  the  first  frost  in  autumn,  and  before  the  warm 
invigorating  weather  of  a  well-established  spring,  the  bugs  are  all 
concealed  under  rubbish — most  abundant  usually  around  head- 
landsy  under  com  stalks,  etc.,  and  often,  also,  among  the  dead 
leaves  in  the  borders  of  woods.  Here  vast  numbers  of  the  bugs 
may  be  destroyed  by  burning  (especially  where  wire  fences  make 
this  process  comparatively  easy),  and  every  one  of  these  winter 
residents  killed  may  mean  a  hundred  thousand  less  in  the  fields 
the  following  summer.  While  this  measure  will  often  pay  the 
individual  farmer  as  a  protection  of  his  own  crops  alone  (since 
these  are  usually  first  and  worst  damaged  by  the  bugs  haroored 
on  his  own  grounds),  yet  the  full  measure  of  possible  benefit  can. 
only  be  obtained  by  general  action  by  the  farmers  of  a  neighbor^ 
hocxL  Burning  will  be  more  effective  in  fall  than  in  sprinp^ 
because  the  bugs  not  destroyed  by  fire  will  be  exposed  to  tha 
winter  weather  by  the  destruction  of  their  shelter.  It  is  necessary 
that  the  burning  should  be  done  when  the  grass  and  rubbish  ar& 
thoroughly  dry,  otherwise  the  fire  may  run  lightly  over  it  without? 
destroying  the  insects. 

2.  Distributing  straw,  com  stalks,  etc.,  as  lures  to  hibernation, 
and  then  burning.  By  offering  inviting  winter  quarters  in  and 
around  infested  fields,  the  adults  may  be  readily  collected  where 
they  can  be  conveniently  and  completely  destroyed. 

3.  Spreading  straw  and  rubbish  around  ripening  grain  fields 
and  burning  at  night  Chinch  bugs  leaving  a  field  are  disposed 
to  shelter  themselves  at  night,  and  are  thus  exposed  to  destruction 
by  this  method. 

4.  Similar  protection  may  be  afforded  to  corn  fields  subject  to 
invasion. 

5.  Plowing  up  killed  grain  and  planting  to  other  crops.  Nearly 
all  the  younger  bugs  will  find  it  impossible  to  escape  from  a  plowed 
field,  and  will  perish  by  starvation. 

6.  Plowing  under  deep,  or  killiiig  by  burning  over  the  ground 
where  grain  has  been  destroyed..  Sometimes  a  light  covering  of 
straw  will  be  necessary  for  this  latter  purpose. 

7.  Plowing  under  the  outer  rows  of  com,  where  these  have 
been  invaded  from  adjacent  fields  of  grain. 

8.  The  application  of  insecticides :  gas  lime  to  wheat  and  com ; 
the  kerosene  emulsion  to  corn,  possibly,  also,  to  wheat  in  early 
spring;  hot  water  and  soap  suds  to  infested  stalks  of  com. 

As  farm  help  is  relatively  abundant  after  harvest,  applications 
of  inexpensive  insecticides  may  sometimes  be  made  with  profit^ 
e8{)ecially  if  their  use  upon  a  few  of  the  outer  rows  of  com  shall  have 
the  effect  to  protect  the  entire  field.  A  simple  mechanical  mixture 
of  water  and  three  per  cent  of  kerosene  is  deadly  to  chinch  bugs 
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of  all  ages,  and  does  not  injure  half-giown  corn  if  the  fluid  is 
thoroughly  and  repeatedly  shaken  up.  Or,  as  a  safer  application, 
an  emulsion  of  kerosene  may  be  made  with  a  sotip  suds  contain- 
ing one  pound  of  soap  to  twenty  gallons  of  water.  Two  gallons 
of  kerosene  oil  should  be  boiled  with  a  gallon  of  suds,  and  then, 
while  hot,  thoroughly  churned  or  mixed  with  a  syringe  or  hand-force 
pump  until  a  permanent  cream  or  butter  is  produced.  This  emulsion 
may  be  diluted  with  the  soap  suds  at  the  rate  of  a  gallon  of  the 
former  to  fifteen  or  twenty  gallons  of  the  latter. 

9.  The  application  of  r(peUeni  subsiances,  to  prevent  the  chinch 
bugs  from  laying  their  eggs  upon  the  crops;  a  measure  suggested 
only  as  worthy  of  experiment.  A  light  coating  of  partly  stale  gas 
lime,  not  too  freely  applied  to  wheat  in  spring,  or  placed  by  the 
handful  at  the  roots  of  com  at  harvest,  might  possibly  protect 
these  crops. 

10.  Finally,  ihe  artificial  cultivation  of  the  germs  of  the  con^ 
tacfious  diseases  of  the  chinch  bug,  with  a  view  to  spreading  these 
diseases  at  will  by  means  of  such  artificial  cultures.  This  is  a 
theoretical  remedy  only,  and  much  additional  study  and  experi- 
ment will  be  required  to  put  it  on  a  practical  basis. 

SPECIAL   PROCEDURE  RECOMMENDED. 

For  those  parts  of  the  State  not  already  practically  mastered  by 
the  chinch  bug,  especially  for  Northern  and  Western  Illinois,  1 
would  earnestly  recommend  the  following  procedure  for  the  com- 
ing fall  and  spring: 

1.  Give  up  wheat,  rye,  barley,  Hungarian,  and  millet,  for  the 
coming  year;  or, 

2.  If  the  just  mentioned  grains  are  grown,  sow  with  them 
timothy  this  fall,  or  clover  next  spring. 

3.  Pick  up  boards,  rails,  and  sticks  along  roadsides  and  around 
headlands  this  fall,  and  thoroughly  bum  over  the  borders  of  the 
fields  and  similar  places,  thickets,  woodlands,  etc.,  late  this  fall  if 
practicable,  selecting  for  this  dry  days  when  rubbish  will  bum 
close  to  the  ground.  Such  places  as  cannot  be  burned  in  fall 
should  be  fired  early  in  spring. 

4.  Fertilize  ground  to  be  used  next  year  for  small  gprain  or 
com,  and  apply  to  the  surface  next  spring  quickly  acting  fertilizers, 
where  crops  become  infested. 

6.  Plant  all  the  crops,  except  com,  at  the  earliest  time  per- 
missible. 

6.  Search  carefully  for  the  bugs  next  spring  in  their  usual 
quarters,  as  a  means  of  determining  the  possibility  of  serious  injury; 
and,  if  this  seems  threatening, 

7.  Raise  extensively,  another  year,  crops  not  affected  by  the 
chinch  bug. 
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8.  Do  these  things,  not  singly  and  imperfectly,  but  thoroughly 
and  by  neighborhoods;  by  mutnal  consultation  and  organized  co- 
operation; and  there  is  excellent  reason  to  believe  that  the  chinch- 
bug  outbreak  now  impending  may  be  suppressed,  or  at  least  kept 
down,  until  a  favorable  change  in  the  weather  for  a  season  or  two 
shall  n^ake  artificial  measures  unnecessary. 

It  is  important  to  repeat,  as  related  to  the  possibility  of  local 
protection,  that  our  observations  of  recent  years  show  that  the 
chinch  bug  does  not  ordinarily  travel  far,  but  that  the  damage  in 
any  region  is  done  almost  wholly  by  the  bugs  bred  on  that  ground. 

• 

«   FIELD  EXPERIMENTS  PROPOSED. 

I  am  painfully  aware  that  many  of  the  recommendations  mad« 
in  this  paper  rest  upon  no  basis  of  accurate  experiment,  leading 
to  precise,  demonstrated  results.  I  ardently  hope  that,  if  the  chinch 
bug  prevails  another  year,  we  may  be  in  position  to  make  such, 
experiments  in  the  field  in  different  parts  of  the  State;  but  to  that 
end  I  have  to  ask  the  co-operation  of  the  farmers  interested.  I 
consequently  especially  request  correspondence  with  those  who  are 
disposed  to  afford  us  an  opj?ortuntty  for  trial,  upon  their  grounds, 
of  the  most  important  and  promising  measures  against  the  chinch 
bug.  Such  experiments  will  be  conducted  personally  by  myself 
or  my  assistants;  but  for  the  privilege  of  making  them  we  must 
look  to  others. 

It  will  be  necessary,  in  most  cases,  that  6mall  selected  plots  of 
uniform  character  be  placed  at  our  disposal;  that  some  of  these 
be  treated  experimentally  and  others  beside  them  left  without  such 
treatment,  as  a  check  upon  the  results;  that  the  product  of  all  be 
kept  perfectly  distinct,  both  at  harvest  and  threshing;  and  that  it 
be  accurately  measured  and  weighed.  The  subjects  of  special  in- 
terest from  this  point  of  view  are  the  following:  (1)  general  and 
special  fertilization;  (2)  the  use  of  surplus  seed;  (3)  the  sowing 
of  mixed  seed — clover,  flax,  timothy,  etc.,  with  the  small  grains; 
(4)  the  sowing  of  strips  as  lures  to  oviposition;  (5)  the  planting 
of  strips  as  barriers;  (6)  the  use  of  coal  tar  as  a  barrier  against 
migration;  (7)the  effect  of  burning  over  the  winter  quarters  of 
the  bugs;  (8)  the  use  of  straw,  com  stalks,  etc.,  as  lures  to  hi- 
bernation; (9)  the  effect  of  plowing  under  the  outer  rows  of  in- 
fested com;  (10)  the  application  of  insecticides  or  repellents — 
esj^cially  gas  lime. 

With  positive  and  precise  knowledge  of  the  value  of  these 
measures  under  varying  circumstances,  an  important  advance  will 
certainly  have  been  made  in  our  practical  acquaintance  with  this 
arch-enemy  of  western  agriculture. 


ERRATA. 
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